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AK, Bridgeport, Conn., pioneer 
| only CUHF TV station with 
programs as 1952 opened 
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Expected Incréase 
in UHF-TV Stations 
After ‘‘Fréeze’’ Is Lifted 


Vacuum Tube Reliability 


iruary « 195; UHF TV Sweep Generator Design 


Designed to Replace 
Small Size Tubular Ceramic and 
Greater Mechanical Mca Condensers at LOWER CcosT! 
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Strength RMC Type C temperature compensating 
and general purpose DISCAPS conform 

Faster Production to the electrical specifications of the 
. : RTMA standard for Class 1 ceramic ca- 
Line Handling pacitors and Army-Navy JAN-C-20A. 
Their capacity will not change under 

Low Self Inductance voltage. Ideally suited to coupling and 
tuned circuit applications, RMC DIS- 

High Working Voltages CAPS are available in a wide range of 
capacities and temperature coefficients. If 


you are interested in improving quality 

and uniformity on your production lines, 

Unif li now is the time to check on the advan- 
niform Quality tages of using RMC DISCAPS. 
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Low Power Factor 


SEND FOR SAMPLES AND TECHNICAL DATA 
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RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


DISCAP 
CERAMIC 
CONDENSERS 


E. ted for the 18,000 top influen- 
| te engineers in the Tele-communi- 
cao. ons and Electronic Industries. 
TE &-TECH each month brings clearly 
wr ten, compact, and authoritative 
or cles and summaries of the latest 
| 1ecsnological developments to the 
| buy executive. Aside from its en- 
gir cering articles dealing with manu- 
focture and operation of new com- 
munications equipment, TELE-TECH 
is widely recognized for comprehen- 
sive analyses and statistical surveys 
of trends in the industry. Its timely 
reports and interpretations of gov- 
ernmental activity with regard to 
regulation, purchasing, research, and 
development are sought by the lead- 
ers in the many engineering fields 
sled below. 


Manufacturing 


TELEVISION * FM * ELECTRONIC 
LONG & SHORT WAVE RADIO . 
AUDIO AMPLIFYING EQUIPMENT 
SOUND RECORDERS & 
REPRODUCERS 
AUDIO ACCESSORIES 
MOBILE © MARINE * COMMERCIAL 
GOVERNMENT 
MATEUR COMMUNICATION 
CARRIER * RADAR * PULSE 
Mi (ROWAVE * CONTROL SYSTEMS 


Res arch, design and production of 
special types 
TUL °S, AMPLIFIERS, OSCILLATORS, 
RE THFIERS, TIMERS, COUNTERS, 
ETC. FOR 
LA ORATORY * INDUSTRIAL USE 
ATOMIC CONTROL 


Operation 


allation, operation and main- 
vance of telecommunications 
quipment in the fields of 


Bk DADCASTING * RECORDING 
AL 10 & SOUND * MUNICIPAL 
MOBILE * AVIATION 
CC AMERCIAL * GOVERNMENT 
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RADIO-TELEVISION-ELECTRONIC INDUSTRIES 


FEBRUARY, 1952 


FRONT COVER : PIONEER UHF TV TRANSMITTER KC2XAK—This NBC experimental 
transmitter near Bridgeport, Conn., has been making UHF history on 530 and 850 
MC for many months. Started up in 1949, “Operation Bridgeport” has been a recent 
Mecca for both transmitter and receiver engineers designing equipment for the 470- 
890 MC region of the spectrum. Regular T\ programs have facilitated daily tests of 
UHF antennas, receivers, tuners and converters, participated in by 60 manufacturers 
and by several hundred home viewers who volunteered as laymen guinea pigs to 
report comparative UHF and VHF reception 


SELLING TO UNCLE SAM IN °52 .......... we weacevecses «s envay Piscbart 32 


Buyers and sellers to operate under refined procurement pro 
cedures, reflecting switch from advertised to negotiated bids 


A HIGH QUALITY AUDIO AMPLIFIER—Part IL . . J.J. Noble and J. Stork 34 


Higher-level low-distortion power provided with fewer com 
ponents at lower cost; remote control also is included 


SWEEP FREQUENCY GENERATOR FOR UHF TV BAND 
J. A. Cornell and J. F. Sterner 38 


Test instrument needs fulfilled for making rapid frequency 
response measurements of equipment designed for 470-890 


M¢ 
TV STATIONS CHART COVERAGE INCREASE FOR NEW HIGHER POWERS 
John H. Battison Al 
MECHANICAL CONSIDERATIONS AFFECTING VACUUM TUBB RELIABILITY 
R. J. E. Whittier 42 


Tubes manufactured for guided missile equipment require 
special attention to heat dissipation, vibration resistance 


SUPPRESSING LOCAL OSCILLATOR RADIATION IN TV RECEIVERS 


John P. Van Duyne 45 
Adequate rejection in coupling and power supply networks 
reduces chassis radiation, principal interference source 


IMPROVED PHOTO-RECORDINGS FROM CR-TV TUBES ... .RudolphI. Kuehn 48 


Superior military and commercial photo-recordings of T\ 
require control of dc insertion and film spectral response 


CUES POR BRUADCASEBS 66s ci ceeintictawwns 50 


SIMPLIFIED APPROACH TO TOROIDAL INDUCTOR DESIGN—Part II 
H.E. Harris 52 
Toroidal coils have more advantages than conventional forms; 
molybdenum permalloy for cores facilitate control 


FOR MANUFACTURERS—New Methods, Materials, and Machines ...........- 54 
NEW DEVELOPMENTS IN TELECOMMUNICATIONS ...........-.00+2+++++ 56 
JAPANESE TV TO USE US STANDARDS ........... 0. eee eee ee cere reeeee OF 
DEPARTMENTS: 
rere ere ee Washington News Letter .. 57 
ee eee ee 29 New Equipment ........ 58 
OOO) ck kw ccaids's. -058 30 sy inna amaeuataweeas 61 
Manufacturers’ Reps ..... 94 


CALDWELL-CLEMENTS, INC., Publication Office, Bristol, Conn., Editorial /Busi- 
ness Offices, 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880 
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Take the “hugs” 
3 out of 
R-F measurements 
and meet 
military specifications 
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— here’s how to IRON OUT 


your power factor curve 


for more information on ceramic capacitors 


with lowest power factors available anywhere 


see the next two pages - - - - - >> 


t 


TEMPERATURE COMPENSATING TUBULAR CAPACITORS have extremely low of standard and extended temperature coefficients (NPO through 
power factor — very low inductance — more capacity per area — N5250). Capacity, tolerance and nominal TC clearly identified = 
available non-insulated (top row above) or insulated (bottom row). JAN-20 or RTMA color code. Recommended for VHF and UHF. 
Conform to JAN-C-20 electrical specifications. Offer full range Write for Bulletin 42-18. 


i Re, ih, eee ee ee a a 


TV HI-vo-KAPS are the standard high voltage capacitors for the HIGH VOLTAGE HEAVY CURRENT CAPACITORS. Capacitance: 5 to 500 
TV industry. Capacitance: 500 mmf., 10 KV, 20 KV and 30 mmf., 5 KV to 20 KV D.C. working. Ideal for portable or mo- 
KV D.C. working. For more information, check Bulletin 42-10R bile equipment of high voltage and high frequency requirements. 
in coupon at right. Check Bulletin No. 42-102 in coupon at the right. 


Capacitors... 


give you lowest power factors... 
highest electrical efficiency 


That ‘‘thief of electrical efficiency’ — high power factor 
— won't rob you when you specify Centralab Ceramic 
Capacitors. For example, Centralab TC Capacitors have 
an initial power factor of less than .1% minimum... to 
only .3% maximum after 100 hours at 95% humidity! 
Then return to normal ! 


or less — ultimate in reliability under severe humidity. 
Ideal for tropical climates, 

The ceramic capacitor itself will easily withstand tem- 
peratures of 85°C — higher than generally encountered 
in most electrical apparatus. The silver electrodes are 


bonded to the ceramic with a minimum tensile strength 
of 3000 lbs. p-S.i., preventing any possible change in 
position of the electrodes. 

These exclusive features of Centralab Ceramic Capa- 
citors are your assurance of lowest power factor — 
highest efficiency. 


What's more, all Centralab capacitors are made to 
applicable portions of JAN specifications. 

Low power factor is built into every Centralab Ceramic 
Capacitor. Centralab’s Ceramic X—used for the ceramic 
body—is non-hygroscopic. Moisture absorption is .007% 


Compare with all others — and you'll standardize on Centralab for highest efficiency. 


CERAMIC DISC HI-KAP CAPACITORS hold 
thickness to a minimum. Very high 
capacity in extremely small size. Used 
in r.f. by-pass and coupling. Send for 
Bulletin No. 42-4R. 


BC HI-KAP TUBULAR CERAMIC CAPACITORS 
available in 48 preferred values. Ideal 
for use in r.f. by-pass and audio- 
coupling. Check Bulletin No. 42-3 
on coupon below. 


HIGH ACCURACY CERAMIC CAPACITORS for precision r.f. cir- 
cuits. Especially suited to resonant application in oscillator 
circuits of primary and secondary frequency standards and 
meters. Check Bulletin 42-123 below. 


For more information on the capacitors listed 
in this ad, fill out coupon below and check 
bulletins you want. For complete informa- 
tion on Centralab electronic components... 
switches, controls, ceramic capacitors and 
printed electronic circuits . . . see your Cen- 
tralab representative or your local Centralab 
distributor. Ask for Catalog 27. 


Centralab 


Division of GLOBE-UNION INC. Milwaukee 1, Wis. 


Centralab, Div. of Globe-Union Inc. 

928 East Keefe Avenue, Milwaukee 1, Wisconsin 
Please send me the Technical Bulletins on Ceramic 
Capacitors as checked below: 

CO) 42-18 (] 42-10R E] 42-102 C) 42-4R 

0 42-3 0) 42-123 CO EP-15 C] EP-16 


Name 


EYELET-MOUNTED FEED-THROUGH CERAMIC 
CAPACITORS are exceptionally small and 
sturdy. Capacities range from 10 to 3000 
nmf. Voltage rating, 500 V.D.C.W. 
Check Bulletin No. EP-15 in coupon. 


MINIATURE CERAMIC TRIMMERS can be mounted 
to chassis or terminal mounted to coil or 
terminal board. No. 821 (shown) has volt- 
age rating of 500 V.D.C.W. Available in 
various trimming ranges. Check Bulletin No. 
EP-16 at the right. 


Address 


Company 


Title 


Kid 
TELEVISION 
GEN. KIT 


ELECTRONIC 
SWITCH KIT 


KIT 


EXPORT AGENT 


AUDIO GEN. 


$39° 


$1950 


$3450 


ROCKE INTERNATIONAL CORP 
13 E 40th ST 


NEW YORK CITY (16) 


CARLE ARLAB ALY 


Mew \952 HEATHKITS 


Aeathlet 
5” OSCILLOSCOP 


”“” 


@ New ‘'spot shape 
focusing. 


control for spot adjustment — 


push-pull deflection amplifiers. 
@ Greatly reduced retrace time 
@ Step attenuated 
tical input. 


@® New mounting of phase 
@ CR tube base. 

®@ Greatly simplified wiring layout. 

@ Increased frequency response — useful to 5 MC 


@ Dual control in- vernier 


@ Multivibrator type Wide Range Sweep Generator. 


A brand new 1952 Heathkit Oscilloscope Kit with 
standing features and really excellent performance 


like and certainly want to own 
The kit is complete with all parts including all 
former, punched and formed chassis, etc. Detailed 


makes assembly simple and clear — 
pictorials, dyagrams, schematic 
scription and uses of 
standing value 


contains 
circuit de- 


step 


x 73g” high. 


good electrical contact. 


@ A total of ten tubes including CR tube and five miniatures. 
@ Cascaded vertical amplifiers followed by phose splitter and balanced 


frequency compensated — cathode follower ver- 


@ Low impedance vertical gain control for minimum distortion. 
splitter and deflection amplifier tubes near 


@ Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor. 
sweep frequency circuit — smoother acting. 
@ Positive or negative peak internal synchronization. 


E KIT 


to give really sharp 


i 


a multitude of out- 
A scope you'll truly 


tubes, power trans- 
instruction manual 
by-step instructions, 


scope. A truly out 50 
MODEL 0-7 S43°! 
SHIPPING WT. 24 LBS. 


Aeathhé[” VACUUM TUBE 
VOLTMETER KIT 


@ New styling — formd case for beauty. 
@ New truly compact size — Cabinei 4Y%e” deep x 4-1/14” 


@ Quality Simpson 200 microamp meter. 
@ New ohms battery holding clamp and spring clip — assurance of 


wide 


R. F. SIGNAL 
GEN. KIT 


4 SQUARE WAVE 
A.C. VOLTMETER 


@ Highest quality precision resistors in multiplier circuit. 


@ Calibrates on both AC and DC for maximum accuracy. 


@ Terrific coverage — Reads from Y2V to 1000V AC, 
DC, and .1 to over 1 billion ohms resistance. 
@ Larce, clearly marked meter scales indicate 
DC Volts, 
The 1952 Model Heathkit Vacuum 
Newly designed cabinet combines 
with compactness. Greatly reduced size 
minimum of space on your work-bench 
mendous range of 
Uses only quality components including 
resistors 
Simpson 


200 microamp meter with easy 
for fast 


and sure readings 
All parts come right with kit, 


MODEL V-5 


GEN. KIT ~ 
$2950 Heathhet 


puri KIT 


ohms, 
and DB —has zero set mark for FM alignment. 
@ New styling presents attractive and professional appearance. 


Tube 
style 


measurements and is 


in multiplier circuit for greatest accuracy, 


instruction manual makes assembly a cinch. 


SHIPPING WT. 5 LBS. 


INTERM : 
RMODULATION 1395 


Y2V to 1000V 
AC Volts, 


Voltmeter ! 
and _ beauty 
to occupy a 
Covers a tre 
easy to use 
1% precision 


to read scales 


and complete 


cathhet 
AUDIO FREQ. 
seeTER ay 
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SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
SOUTHWEST: John A, Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 © NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
LOS ANGELES, 232 South Hill St., Mutual 9076 @ CHICAGO, 228 North LoSalle St., Centro! 6-1721 @ ST, LOUIS, 1123 Washington Ave., Garfield 4959 


TOWERS THAT “TALK” TO THE STATE OR SQUAD CARS 


Mobile Communications Systems naturally require no thousand-foot 
towers to cover their “‘beat.”’ But isn’t it good business to do business 
with a concern that makes both? There’s no need to compromise 

on the antenna towers for your UHF system when you can be sure 
with a Blaw-Knox Tower designed especially for this important radio 
field. Scores of these self-supporting towers are now providing 

safe support for high-gain antennas that give maximum signal 
strength and soft-pedal the high noise level of metropolitan areas. 
The cost? No more than for ‘“‘make-shift’’ structures. 


For complete technical data just drop a note to 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2017 Farmers Bank Bldg., Pittsburgh, Pa. 
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025 O50 075 LO L25 
VOLTS 


Typical 1N56 Resistance Characteristic 


1N56 DIODE with a potential of +1 
volt will pass a current of 15 ma. or more. 
With a potential of —30 volts, less than 
300 ua. will flow. 


For Carrier Communications 
1N71 VARISTOR—The 1N71 con- 
sists of 4 matched low impedance 
diodes each of which, with +1 volt 
impressed, will pass a current within 
one ma. of the average current of 
the four. 


SYLVANIA 


ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, 
FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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For low impedance applications... 


VANIA Germanium Diodes 


All Germanium Diodes are notable for 
their low forward impedance. But the 
1N56 is specially engineered to make 
the most of this quality. 


Use this diode for high efficiency cir- 
cuits with low input and output im- 
pedances. Use it for relay activation, 
heavy current and surge applications 
with low impedance coils, transformers 
and condensers. 


Try the 1N71 varistor in carrier teleg- 
raphy and telephony work. The low 
shunt capacitance insures highefficiency 
throughout the high frequency range. 
You will find this varistor equally ef- 
ficient in low impedance modulator cir- 
cuits of the carrier suppression or 
carrier transmission type. 


Both the 1N56 Germanium 
Diode and 1N71 Varistor 
are available from your Syl- 


; Naar : | l 
vania Distributor. Ask him | CERMANIEgs 
; D. 
for copies of the two books ; HODES; 


shown below. Price of each 
is only 25¢, together they 
comprise the most complete 
collection of Germanium 
Diode applications yet pub- 
lished. 


SY ELECTRONIC —_ 
3 Zz 
7 @i 


— 
sd 


then) 
ee — 


Sylvania Electric Products Inc. 
Dept. E-2902, Emporium, Pa. 


0) Please send me “40 Uses for Germanium Diodes.” 
Enclosed is 25¢ 


| 
| 
| 
| 
| C1) Please send me “Electronic Shortcuts for Hobbyists.” 
Enclosed is 25¢ 

| 

| 

| 

i] 


Name 


Street — 


City 


10 


WE’VE DECIDED NOT 


t: TO HIDE OUR LIGHT 
‘wee UNDER A BUSHEL 


ri 
THE M0 COMPANY 


ANNOUNCES THE MANUFACTURE 
OF THE 


“*CARB-OHM”’ 


A DEPOSITED CARBON RESISTOR 


By license 


arrangements with 


Western Electric 


Company, 


Incorporated 


AVAILABLE ye ) 
HERMETICALLY i — 
SEALED 


Your inquiries are invited. 


ELECTRICAL EQUIPMENT BY 


THE PHAOSTRON COMPANY 151 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA ¢. CLeveLAND 6-2171 
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REGISTERS OPERATING TIME OF 
Marion’s new Running Time Meter is abso- 


MACHINE TOOLS, ELECTRONIC, iat ‘ 
lutely tamper-proof because it is sealed in 
aa ELECTRICAL OR GENERAL 4 drawn steel case. Designed for a wide 
INDUSTRIAL EQUIPMENT _ range of operating temperatures, it is also 
ideal for use in hazardous atmospheres. 
The easy-to-read dial is viewed through 
SPECIFICATIONS tempered glass crystal which is fused 


directly to the case. 
e Registers in 1/10 hour y 


steps to 9999.9 or hour steps Powered by a durable self-starting 
to 99999 synchronous motor, available for 110-125, 
— 220-250 volts ...50 or 60 cycle A.C....the 
© Mitaeriuned Aateoned Marion Running Time Meter occupies no 
« Deawawed senieeinn more panel space than an ordinary 312” 
magnetic shielding meter. 
e Self-starting synchronous Demands of our national mobilization pro- 
— gram come first, of course, but we will gladly 
© Moderately priced supply further information and serve you 
to the best of our ability. 


MARION ee CO., 401 CANAL ST., MANCHESTER, N. H. 
marion 


MANUFACTURERS OF MARION > aren PANEL METERS 
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: 2%. 
, ¢------ — here and here -—-—-—---> Canta 


MALLORY _ 
Cn Midgetrols 


do a trouble-free job for you 


@ When you use Mallory Midgetrols you take advantage of out- 
Sn standing carbon control design, construction and performance 
ro features that pay off on your production line... and in the homes 
' 4 - - 
ig I, | of your customers. 
i |] Si ; 
| | I 
d| 4 > . . P . ° ° . ° 
ac + ae p ON THE LINE— Exclusive two-point shaft suspension eliminates side 
TH h i play and makes possible use of heavy pressure to attach knobs with- 
‘ Bete Hh - ¢ 
ae out control damage. 
‘ 
‘ ————— 1 rh . . . 2 bd 
i ['wo-point suspension also results in a shorter shaft bushing and 


‘ ; thus saves space in chassis arrangement. 
Two-Point Suspension : . 


Only with Mallory Midgetrols 


do you get two-point suspension 


Versatility of design permits Mallory to make quick delivery of 
standard units adapted to meet production emergencies . . . for short 


runs ... for experimental work . . . or for service replacement stocks. 
the feature which gives more 


stable resistance values and IN THE HOME —Two-point suspension eliminates shaft wobble—thus 
longer control life. It also per- prevents damage to the carbon element. 


mits specification of longer Resistance drift is sharply limited because the phenolic base of the 


shafts and makes it possible to carbon element resists extremes of temperature and humidity. 


use shorter shaft bushings. : : > 
Quiet operation and smooth tapers because of the fine molecular 


structure of the carbon and exclusive methods of application. 


Long-lasting performance because of precision design and construction. 


You can see that Mallory Midgetrols offer real advantages in produc- 
tion and in use—advantages that build satisfaction for your dealers 
and their customers because of the trouble-free performance of 
Mallory Midgetrols. Write or call Mallory today for additional infor- 


mation on the job Mallory Midgetrols can do for you. 


Television Tuners, Special Switches, Controls and Resistors 


PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH 
Electromechanical Products— Resistors * Switches ¢ TV Tuners * Vibrators 


MALLOR 


MALLORY & COQO., 


Electrochemical Products— Capacitors Rectifiers * Mercury Dry Batteries 
Metallurgical Products—Contacts * Special Metals © Welding Materials 


INC., INDIANAPOLIS 6, INDIANA 
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THERE’S A LOT OF VACUUM g 
IN THIS LITTLE PUMP! 


Look at Kinney Vacuum Pump Model CVM 3153. It’s small, yes — only 
about a foot high. It weighs only 70 lbs. complete with its “% HP motor. 
Now take a look at its performance curve. See how it starts out 
with a free air displacement of 2 cu. ft. per min. See how large a 
percentage of its vacuum “pulling-power” is retained right down 

o oa mR to the less-than-1 micron zone. 
—S+ ——_ This is what you buy when you get a Kinney Model CVM 3153 — 
=a HIGH PUMPING SPEED. And this is why so many laboratories, so many 
production operations, so many vacuum service and test jobs are depend- 
ing on this new Kinney Vacuum Pump. Send coupon for complete details 
. 0 0 00 000 and price. KINNEY MANUFACTURING CO., Boston 30, Mass. Repre- 
PRESSUR ne sentatives in New York, Chicago, Cleveland, Philadelphia, Los Angeles, 
Houston, New Orleans, San Francisco, Seattle, and foreign countries. 


Kinney Manufacturing Co. 
3568 Washington St., Boston 30, Mass. 


Please send me Bulletin V51-A describing the new Kinney CVM 3153 Midget 
Vacuum Pump and price information. 


Name 


Company 


Address 
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ADLAKE RELAYS AT WOR K—one of a series of advertisements on specific ADLAKE applications. 


14 


foolproof-maintenance free 


Western Electric, one of America’s leading 
electrical manufacturers, uses foolproof 
maintenance-free ADLAKE relays in its com- 
munication equipment. 


ADLAKE Relays are designed and built to meet 
industry’s most exacting requirements. Their 
mercury-to-mercury contact prevents burn- 
ing, pitting and sticking, and their sturdy con- 
struction armors them against outside vibra- 
tion or impact. And, most important of all, 
they require no maintenance, for they are her- 
metically sealed against dust, dirt, and 
moisture. 


Adams & Westlake 


For the full story on the part ADLAKE Relays 
can play in your business just drop a card to 
the Adams & Westlake Company, 1130 No. 
Michigan, Elkhart, Indiana. No obligation of 
course. 


Every Adlake Relay Gives You These Advantages: 


HERMETICALLY SEALED — dust, dirt, moisture, oxidation and 
temperature changes can't interfere with operation. 
MERCURY-TO-MERCURY CONTACT—prevents burning, pit- 
ting and sticking. 


SILENT AND CHATTERLESS e REQUIRES NO MAINTENANCE 
ABSOLUTELY SAFE 


Af Uf 


‘ 07 4 i 
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New rider 


INCE 1945; DPi has been supplying 
manufacturers of television picture 

tubes with inline exhaust systems. Even 
with the largest tubes, this fast-produc- 
tion race track has been giving the high 
vacuum that means sharper-focus beams, 
longer, more reliable life. 

For the first time, DPi offers to makers 
of large power tubes, high-frequency 
oscillators, and x-ray tubes this system 
converted to their use. With the same 
trouble-free efficiency, capable of produc- 
ing ultimate vacuums below 1 x 10° mm 
Hg, and affording the same fast produc- 
tion pace, it will evacuate your tubes on 


for a fast, familiar track 


a continuous instead of a batch basis. 
And the system is adaptable to running 
a variety of tubes at once. 

If you already have a DPi inline sys- 
tem and would like to consider conver- 
sion, Or are interested in a new system, 
talk it over with our engineers. We're 
ready to help you meet your problem, 
whether it involves a single unit or the 
design of a complete exhaust system for 
a tube factory. Just write Déstillation 
Products Industries, Vacuum Equip- 
ment Department, 629 Ridge Road 
West, Rochester 3, N. Y. (Division of 
Eastman Kodak Company). 


high vacuum research and engineering 


Also...vitamins A and E... distilled monoglycerides...more than 3500 Eastman Organic Chemicals for science and industry 


To tailor a wave more accurately... 


It’s a recognized principle that the smaller, more 
compact the pulse transformer, the more acceptable 
will be the shape of the output wave. That’s where 
Westinghouse transformer engineering can offer great- 
er advantages to the designer of electronic circuits, 

In pulse transformers like the one above, for exam- 
ple, Westinghouse is able to produce a smaller, lighter, 
better performing transformer by using a two-piece 
HIPERSIL® type C core wound from one mil thick 
material. Insulation applied depends upon actual 
requirements ... for instance, Fosterite® insulation 
on open-type transformers for adverse atmospheric 
conditions; silicone oil for high-temperature applica- 
tions. But with an initial advantage on core size, and 
corresponding reduction in coils, the compactness of 
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Westinghouse Pulse Transformers assures better wave 
shape, plus saving in both size and weight. 

If size, weight, performance or quantity production 
have any bearing on your transformer problem call 
your Westinghouse representative. For many applica- 
tions, standardized designs are available at substantial 
savings. Westinghouse Electric Corporation, Specialty 


Transformer Department, Sharon, Pa. )-70611 
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Sylvania proudly presents 
2 Zero Focus Voltage 
Picture Tubes 


Paring anything off television set costs is a tough problem 
for today’s designers. Sure, there are ways . . . and ways, 
but naturally you have a fine reputation to maintain. 
You want confidence as well as cost cutting. 


And, that’s just what Sylvania offers you. Now we 
proudly present 2 Zero Focus Voltage Electrostatic Pic- 
ture Tubes . . . quality tested to assure finest possible 
performance, PLUS real design savings. 


Types 17RP4 and 21FP4 


These new Sylvania tubes are electrostatic focus, mag- 
netic deflection, all-glass direct-view picture tubes. 


Outstanding Savings result from the elimination not only 
of focus coils and fixed magnets, but also potentiometers 
and condensers to adjust focus voltage. 


Special features of these new tubes include: (1) a 
neutral filter face plate which greatly improves picture 
contrast; (2) the ion trap gun which focuses at zero 
voltage; (3) an external conductive coating that acts as 
a filter condenser. 


Critical Materials are Saved, too. The elimination of mag- 
nets and other components conserves your allotments of 
cobalt, nickel, and copper . . . prevents plant tie-ups and 
costly delays. Complete data sheets for both these tubes 
ere now available. For your free copies address: Sylvania 
Electric Products Inc., Dept. R-3502, Emporium, Pa. 


a iz 
*SYLIVA 
he ik 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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"WITH CONFIDENCE 


SYLVANIA 
17RP4 


SYLVANIA 


21FP4 


cylindrical 
face plate 
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Db TES 5/10 KW Transmitters 


P [x cml 2 
—_— = - 


In Bangkok and Sioux City, Johannesburg and 
Muskegon, broadcasters have discovered that, in any 
language, the name GATES stands for dependability 
— low cost operation! 

Yes, acceptance of GATES 5/10 KW transmitters 
is world wide, and for many good reasons. 

For example: Whether for standard broadcast or 
short wave telephone or telegraph service, there is a 
GATES 5/10 KW transmitter exactly suited for the 
job to be done. With twelve models to choose from, 
there is no necessity for making costly adaptations — 
no need for compromises that cost in efficiency as 


well as dollars. 


LOW INITIAL COST — LOW OPERATING COST 


Another prime reason for GATES popularity, everywhere, is 
that while maintaining the highest standards of quality, GATES 
5/10 KW transmitters always cost less to buy and install — and 
equally important, cost less to operate. 

Because over 80% of GATES production is that of radio trans- 
mitting equipment, production efficiencies are possible that result 
in substantiol savings of up to several thousands of dollars 
compared to competitive makes of equal caliber. 

Savings, too, are provided by the use of the popular new 
2X2500F3 tubes as both power amplifiers and modulators. This 
proved tube, an excellent performer at both medium and short 
waves, operates at lower plate voltage which means greater 
safety factor and better circuit constants. 

Operating costs are lower since power consumption and tube 
replacement costs are less. One broadcaster reported actual 
savings of $100.00 monthly in power bill after installing new 
GATES 5 KW equipment. Because every GATES transmitter is 
straightforwerd design, maintenance is easier and replacement 
components standard throughout the world. 
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Typical Gates Customers Around the Globe 


“YSU”, San Salvador 


“eMC ~ Ae a Ae OR 1— 10KW 
Embassy of Pahiston. ‘ aaah ie — tan 
Johannesburg, South Africa. A SAW 

CJON” St. Johns, Nfld. ee 


Domestic BC 5- 10 KW Users 


iedesws weet ee Dothan, Al 

KBIG .... Ala. KCNA... T : 
Ip oe Nags, eR, gles alk 
KGNO.... Dod; te soa ioux City, la. 
WCOW ae -Dodge City, Kan. WKNK.. ‘Weshagen, Wi “4 
KTRM .... outh St. Paul, Minn. RES... St. Joseph, Mo. 
TM ness Beaumont, Texas WENE..... Endicott, N. Y. 
re arlotte, N.C. WBSC. . Bennettsville. $C. 


eee Salt Lake City, Utah WCHS. . Charleston, W. Va. 


GATES BC-5B SKW TRANSMITTER With P' > 

5 R.F. stages with single 3X2500F3 power amplifier; 4 
avdio stages with pair 3X2500F3 Class B modulators. Inverse’ 
feedback employed but will meet full F.C.C. requirements 
when omitted. Three power supplies. Oil filled modulation 
transformer and reactor. Response 30 - 10,000 cycles 1.5 Db. 
Noise 60 Db. below 100% modulation unweighted; Distortion 
3% at 50 and 7500 cycles, even better between. Power con- 
sumption at 100% modulation only 18.5 KW. 


Wherever you are — whatever your transmitter requirements 
— why not write today for descriptive literature and engineer- 
ing data on these modern GATES 5/10 KW transmitters? See 
for yourself why GATES transmitters are the first choice of so 
many — the world around! 


MANUFACTURING ENGINEERS SINCE 1922 


2700 Polk Avenue, Houston, Texas @ Warner Building, Washington, D.C. @ International Division, 13 E. 40th St., New York City 
Canadian Marconi Company, Montreal, Quebec | 
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“There’s One Important Answer... 


FUSES PROTECT 
YOUR GOOD NAME 


Bece BUSS FUSES 


_, Are trouble-free—never any 
PAS complaints about the operation of 
equipment due to faulty fuse blows. 
First, each individual BUSS fuse is 
tested in a sensitive electronic device to 
make sure it will operate properly under 
all service conditions. 


And Why Should / 
Use Buss Fuses?" 


Second, the millions and millions of 
BUSS house fuses, industrial fuses, and 
fuses for the automotive and electronic 
industries have firmly established the 
unusual merits of BUSS fuses in the mind 
of the public. 


The BUSS reputation for quality means 
that a distributor, dealer or consumer will 
know you have chosen the best fuses 
available. 

With the cost of a fuse being so 
insignificant compared to the value of the 
equipment it protects—how can any 
manufacturer take a chance on any fuse 
except a BUSS fuse—the standard of 
dependable quality for more than 37 years? 


ine of 


BUSS offers a complete 1 


es — for television, radio, BUSSMANN MFG. CO. 


fus Let us help you in 


eos and auto- : ae University at Jefferson St. Louis 7, Mo. 
controls, avionics selecting or designing Division of McGraw Electric Company 
is mpan- 

wag .. PLUS aco the fuse or fuse mount- 
mobiles - -- : ’ 

line of fuse clips, fuse ing best suited to 
— 
e holders. your needs. 


blocks, and fus 


USE THIS COUPON — Get all the Facts 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me Bulletin SFB on BUSS Small 
Dimension Fuses and Fuse Holders. 
Name 


Title 


Company 
Address 


City & Zone 
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Sangamo ““Twist-Tab” (Type PL) Elec- 
trolytic Capacitors are designed partic- 
ularly for all television and electronic 
applications that demand long life and 
dependable performance at 85° C under 
conditions involving extreme ripple cur- 
rents and high surge voltages. 


These quality components are sealed in 
round aluminum cans and have twist 
prong tabs for washer or direct chassis 


ye Sangamo 


never flinch in 
a hot seat! 


High surge voltages and 
extreme ripple currents 


don’t faze them eee 


mounting. All connections from the 
capacitor are securely fastened to the 
terminal lugs, providing permanent low 
resistance connections. The aluminum 
cans are negative, and the mounting 
ring provides the negative connection. 


Sangamo ““T'wist-Tabs’”’ offer a selection 
from the largest listing of capacities and 
voltages available from any single 
source. Write for full information. 


Your Causurance of Derendable Performance 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 


The SANGAMO 7itbe 


- 
‘ 


( ay | 
4 2 . AS G FF) 
PAPER-MICA-SILVER -ELECTROLYTIC 
CAPACITORS 


IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
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The Raytheon 6ANS5 was the first of. its 
kind — the first with low interface resist- 


ance to avoid “‘sleeping sickness’. It remains 
the first choice of designers of dependable, 
long lived computing devices. 


MA 


CURRENT - 


PLATE OR GRID #2 


AVERAGE PLATE CHARACTER etic 
Conditions} 
120 LEt s 6-2 -velts 
Eca = 20 volts 
io o-volls 
100 
89 
69 
49 
20 
.e) 40 80 120 160 200 240 280 
PLATE VOLTS 
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Write for data sheets which contain complete information on this and many 
other Raytheon Special Purpose Miniature and Subminiature Tubes. 


NEVER ASLEEP AT THE SWITCH 
¥ 


The Raytheon 6ANS5 has been in contin- 
uous production for over two years. This 
means maximum reliability, minimum fail- 


ures. 


Important characteristics of the 6AN5 
drop less than 10% in 5000 hours under on, 
off, or flip-flop conditions. 

The Raytheon 6AN5, providing high 
efficiency with low plate voltage is also 
recommended for such services as 

Video Output Amplifier 
Wide Band RF Amplifier 
Wide Band IF Amplifier 
RF Class C. Amplifier 
Class C. Frequency Multiplier 


NOW AVAILABLE FOR 
IMMEDIATE DELIVERY 


RAYTHEON 


RAYTHEON MANUFACTURING COMPANY 


Quthman 
Coils 


for those who put QUALITY first! 


edwin i. guthman & co., inc. 
15 s. throop st. chicago 7..CH 3-1600 


also attica, indiana. BI 


RTON BROWNE ADVERTISING 


TELE-TIPS 


" 
| 


a " aoa’ | | 


GO SOUTH, OLD MAN!—The 
Electro Tec Corp., South Hacken- 
sack, N. J., has opened a new de- 
velopment laboratory in Ormond 
Beach, Florida, having decided on 
the Florida location when a search 
for trained engineers, technicians and 
skilled mechanics. disclosed an 
abundance of qualified individuals in 
retirement in the area, who were 
willing to resume limited activity in 
the engineering field. This new ap- 
proach to the problem of the short- 
age of trained technicians also pro- 
vides a measure of decentralization 
in accordance with governmental 
aims and removes pressure from an 
ever-tightening national manpower 
situation. 


INJUNS—Nearing completion is 
a new addition to the Lac du Flam- 


beau (Wisconsin) branch of the 
Simpson Electric Co., which will 
provide more assembly lines for 


Simpson test equipment and panel 
meters and will also give full em- 
ployment to the remainder of the 
Chippewa Indians who live on the 
nearby reservation and are now 75% 
employed by Simpson. As this is the 
only large industry in the area, the 
Indians are dependent on this factory 
for their livelihood. 


COUNTER MEASURES panel 
of the Research & Development 
Board is focusing attention on “pas- 
sive detectors,’ reports Dr. Edwin A. 
Speakman, vice-chairman. The idea 
here is to have a radar receiver listen 
for an enemy signal which in turn 
can be used to betray the enemy’s 
position. This is in contrast to our 
turning our radars in order to locate 
the enemy. Devices now being 
brought into being by this panel are 
concerned with rapid means of fre- 
quency scanning, determination of 
frequency, and direction of signal as 
well as the character of signal such 
as pulse rate and pulse widths, In 
other words, this amounts to tieing a 
communications receiver ahead of a 


computer and waiting at the output 
end for the answers. 


“DONT TELL ME it can’t be 
done!” Pet expression of Comdr. 
E. F. 
Zenith Radio Corp., to Zenith engi- 
neers. 

(Continued on page 26) 


BIRTCHER 
TUBE CLAMPS 


Hold Tubes in Sockets 
under all Vibration, 
Impact and 
Climatic 
Conditions 


83 


VARIATIONS 
FOR 
STANDARD 
TUBES 


NEW 


CLAMP 
FOR 

MINIATURE 

TUBES 


You can't shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


McDonald, Jr., president of 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
| MINIATURE TUBE! 


Write for samples, catalogue and price lists. 


THE BIRTCHER CORPORATION 
4371 Valley Blvd. 
Los Angeles 32, Calif. 
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A GRADE FOR EVERY NEED! . . . Meets the most exacting requirements of the 


Available in diameters, wall thicknesses and lengths to meet 
regular or special adaptations 
CLEVELITE Whether to insulate the live electrical parts of a 
ok a ee Improved post cure fabrication and rectifier, a high voltage transformer, or oe — of 
stenting. countless other applications . . . satisfaction is en- 
Grade EX... .Special grade for TV deflection yoke sured. 
sleeve. 
Grade EE....Improved general purpose. . . 
Grade EEX. . .Superior electrical and moisture absorp- For wherever Physical strength, low moisture ab- 
tion properties. sorption, high dielectric strength, low loss and good 
Grade EEE... pret electrical and high voltage ap- machineability are of prime importance . . . the com- 
plications. : H H H 
Geist sit. . Gamma aeriah Gee epibiiaaaaile: aabiaali bined eect at physical properties of CLEVELITE 
specifications. and COSMAL are essential. 
COSMALITE 
, DEPENDABLE o ECONOMICAL © LONG LASTING 
Grade SP... .Post cure fabrication and stapling. 
Grade SS....General purpose. 
Grade SSP. ..General purpose—punching grade. Why pay more? for the best call CLEVELAND 
Grade SLF... Thin wall tubing—high dielectric and 


See our exhibit #207 at the Radio Engineering 


Show in New York City, March 3-6. 
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CLEVELITE* and COSMALITE* 
LAMINATED PHENOLIC TUBING 


electronic and electrical industries! 


* Reg. US. Pat. Off. 


CLEVELAND CONTAINER? 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


compression strength. 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, N. J | 
NEW ENGLAND _R.. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN | 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE,, CHICAGO 
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How the Charles Beseler Company, Newark, 
New Jersey, eliminated 84 fasteners and 
cut assembly time and cost in half on 

new opaque projector assembly 


It used to take 168 screws, nuts and washers to 
attach the cover panels to the base frame of the 
new Beseler opaque projector. That was before 
“U”-Type SPEED NUTS were tried. Now it takes 
only 84 screws and SPEED NUTS to do this job. 


By making this switch, Beseler picked up a 5% 
material savings, reduced handling, stocking 


and ordering of parts and made a substantial 
50°% saving in assembly time. 


“U”-Type self-retaining SPEED NUTS are pre- 


ON 50% TIME SAVINGS 


assembled on the base frames of projectors — 
ready for simple attaching of panels as frames 
come down assembly line. Time required for this 
step was cut from 13 minutes to 6, and the 
production rate was increased to a new high. 


There is no better time than now to take a close 
look at your fastening costs. Savings here often 
balance rising costs elsewhere. Your Tinnerman 
representative will supply helpful details. Call 
him in — and write now for your copy of Savings 
Stories, Vol. III. TINNERMAN PRODUCTS, INC., 
Dept. 12, Box 6688, Cleveland 1, Ohio. In Canada: 
Dominion Fasteners, Limited, Hamilton. In 
Great Britain, Simmonds Aerocessories, Limited, 
Treforest, Wales. 


“U”-Type SPEED NUTS are shown on 
flange of frame — in screw-receiving 
position, ready for blind attachment 
of panels. No extra parts handling. 
Screws are easily inserted and driven 
from assembly side of projector. 
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* 
HI-Q ‘serves NATIONAL DEFE 


Wher 


The amazing and intricate science of 
electronics has provided new eyes and ears 
to bring our airmen straight home from 
anywhere ...to sight a target many hori- 
zons beyond the span of human vision. On 3 
land and sea, electronics likewiseqiaessgs —< > ed 
come a vital keystone in national defers 


And wherever you find electro: 
you ll find Hi-Q...Small Ceramic Disk 
Capacitors, for example, o 
by-pass and temperature Com} >eEBS 
types. Tubulars, perhaps... Plated 
new High Voltage units. And wits 
dependability, rigid adherence to® 
‘ations and tolerances, and 16 . 
Whether your needs are for star 

or specially designed components, Hi-@ 
engineering and production keenness 

can meet your most exacting requirements. 


Specializing in ceramic capacitors, Hi-Q 
has developed a complete line of Tempera- 
ture Compensating Disk Capacitors with a 
capacity range from 475 mmf to .3 mmf and 
standard tolerances of +59, 10% or 20%. 
For applications requiring a large gradient 
of capacity vs. temperature Hi-Q@ Extended 
Temperature Compensating Disk Capaci- 
tors are available. These together with 
Hi-Q By-pass Disk Capacitors give you one 
source of supply for all ceramic Disk type 
capacitors. Write for New Engineering 
Bulletin on Disks. 


*Trade Mark Reg. U.S. Pat. Office 


OLEAN, NEW YORK 


JOBBERS — ADDRESS 


Electrical Reactauce Corp. 


SALES OFFICES: New York, Philadelphia, Detroit, Chicago, Los Angeles 
PLANTS: Olean, N.Y., Franklinville, N.Y., Jessup, Pa., Myrtle Beach, S.C, 


740 Belleville Ave., New Bedford, Moss 
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PRODUCTION 


AMPHENOL RG CABLES set the standard for quality 
in a field where quality and dependable performance 
are a “must.” Frequent laboratory and production tests 
insure uniform quality and performance. Users of 
Amphenol RG Cables know that they will perform as 
specified |! 

AMPHENOL RF CONNECTORS provide an efficient 
connecting link between coaxial cables. They feature 
never-failing continuity, extremely low RF loss and the 
assurance of a long life of sustained quality. The design, 
materials and finishes of each type connector are care- 
fully chosen to give maximum performance under the 
required conditions. 

AMPHENOL AN CONNECTORSare strong! They have 
a tensile strength of 53,000 pounds. Engineered to meet 
the rigid Army-Navy specifications, these connectors 
insure lowest milivolt loss. The non-rotating solder pock- 
ets cut soldering time and reduce operator fatigue. 
Amphenol has the widest selection of AN Connectors 
to meet Mil-C-5015 specifications. 


Now Available... 
Bite B-2 — A General Catalog 
Banal Components ~4 


AMPRENOL 
, COMPONENTS 
* 


AMERICAN PHENOLIC CORPORATION 


TELE-TIPS 


(Continued from page 22) 


PDF !—That’s the new alphabeti- 
eal designation for Post-Deflection 
Focusing of the electron beam as 
employed in the Lawrence color-TV 
tube, according to Chromatic TV 
Labs’ chief engineer Robert Dressler. 
Chromatic now has a new factory 
going at Stamford, Conn. 


“QUALITY C¢ INTROL” course 
of 15 weeks at the University of New 
Hampshire, featuring _ statistical 
methods was recently followed by a 
group of Clarostat engineers and 
production men headed by William 
Mucher. The two-hour weekly ses- 
sions were directed by Prof. William 
Keckline of the university’s College 
of Technology. Main purpose of the 
course is to provide a sound training 
in the use of statistics in governing 
production processes. Tuition costs 
were borne by the management. 


NEW SOUNDTRACKS—Reeves 
Soundcraft Laboratories has _ per- 
fected a quick, inexpensive method 
of putting magnetic soundstripes on 
film enabling old sound tracks to be 
erased and new ones substituted. For 
manufacturers, this means that in- 
dustrial, education, or advertising 
films can be kept up to date with the 
latest information without the costly 
expense of remaking the entire film. 


SIGHTLESS PERSONS are 
finding new spheres of usefulness. 
The German radio NWDR has begun 
to use blind men as radio monitors 
in its main studios. The suggestion 
is entirely sensible since a_ blind 
man’s sense of hearing is much more 
acute than a sighted person’s and as 
a result he will be more critical of 
the audio signals reaching his ears. 
War veterans have been used in the 
German operation and its principle 
might well be adopted by those 
organizations which have need for 
large-scale audio monitoring in this 
country. 


VP’S NOT VIP!—Dr. C. E. 
Kenneth Mees, vice-president in 
charge of research, Eastman Kodak 
Co., pointed out that only those who 
thoroughly understand a_ problem 
con plan it well. Best planner is re- 
search worker himself,—with his de- 
partment head or group leader next 
best. Dr. Mees adds: “The research 
director may be wrong half the time; 
a committee of any kind will be 
wrong most of the time; and a com- 
mittee of vice-presidents would 
probably be wrong all the time.” 
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Vt Vi, 


KLIS 


Send for tables of characteristics 
of standard "“"LAVITE” Ceramics. 
For special needs send your specifi- 
cations to our engineers for recom- 
mendations. 


Remember — 


There are non-critical Ferrites 
for non-critical defense uses. 
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No NEED FOR HAVING 


INDUSTRIAL 
ORDER 


CERAMICS 


ARE AVAILABLE IN AN UNLIMITED 
RANGE OF CHARACTERISTICS 


Although scarcity of materials are causing trouble, even in 
ceramics — you can be sure that your needs will be com- 
pletely satisfied by Steward’s increased capacity to produce 
“LAVITE” Ceramics—(LAVITE Steatites, LAVITE Ferrites, 
LAVITE Titanates), if those needs can be at all answered. 


Standard Ceramic products, most of which are in production 
every day, are promptly available in large quantities. 


Special requirements receive immediate and experienced 
attention by Steward engineers assuring scientifically de- 
veloped solutions to your most exacting Technical Ceramic 
problems. 


D. M. STEWARD MANUFACTURING CO. 
3608 Jerome Ave. Chattanooga, Tennessee 


Sales Offices in Principal Cities 


/ . 
1} ie 
Wp TEFLON 


CERAMIC 


HIGH-TEMPERATURE GAAGNET WIRE 


A most important aid in the miniaturization of small Or if it is necessary to ‘‘beef up’’ equipment already de- 
transformers, reactors, relays, and other copper-wound signed to fit a certain space, you can switch to Ceroc T 
components of electronic equipment and aircraft! That's windings for a marked increase in electrical rating. 
the rapidly spreading story about Ceroc T, the new and Ceroc T Magnet Wire is made by an exclusive, patented 
important development in magnet wire. _ Sprague process for applying its insulation of inorganic 
The first and only magnet wire to operate safely at a ceramic and Teflon. It has excellent solvent and abra- 
continuous temperature of 250°C., Sprague Ceroc T wire sion resistance and high dielectric strength. Complete 
has considerably higher current ratings than conventional specifications are yours for the asking in Engineering 
magnet wires of equivalent AWG size. Consequently, you Bulletin 402F. 
can use smaller sizes of Ceroc T to achieve a consider- UP TO 200°C.—CEROC 200 — This ceramic-silicon 
able saving in the physical dimensions and weight of coated wire is your best choice for operating temperatures 
small electric apparatus. up to 200°C. Write for Bulletins 401 and 403B. 


! PIONEERS IN 


ELECTRIC AND ELECTRONIC DEVELOPMENT 


CEROC is a registered trademark of the Sprague Electric Company 
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O. H. CALDWELL, Editorial Director * M, CLEMENTS, Publisher * 480 Lexington Ave., New York (17) N. Y. 


Lifting of Freeze" Will Usher In 


TV's UHF ERA 


It now seems a matter of weeks only, before the TV “freeze” will be lifted. This 
move by the FCC will open the way for the long-delayed construction of hundre:«'s 
of VHF and UHF stations which the public and the industry have impatiently awaited. 


ee 


First relief, obviously, should come in bereft communities like Denver, the two 
Portlands, and Spokane, where great populations have found themselves inexpli- 
cably caught with no TV facilities. Dozens of such VHF applications should be proc- 
essed without delay, filling up the many “wide open spaces” in channels 2 to 15. 


But the greatest engineering challenge will come as the first UHF assignments 
are made. Evidently the New England region will be the first to get the benefit of 
this new TV realm, for already New England’s VHF allocations are about ex- 
hausted and there the next step must be “up the spectrum”—above 470 MC. 


“Operation Bridgeport,” pictured on our front cover, has been making history in 
its UHF pioneering these last three years. Inspected by hundreds of TV engineers, 
NBC’s 530- and 850-MC station has demonstrated that UHF-TV is stable and practi- 
cal, and under some conditions even better than VHF, because of freedom from in- 
terference. 


This pioneer UHF transmitter has thus started the procession of 200 or more 
commercial UHF stations expected to be built yearly at an annual outlay of around 
sixty million dollars, and aggregating within five years a new nationwide telecasting 
array representing the expenditure of a third of a billion. 


With the early opening of the UHF channels, certainly a distinct New Television 
Era is on its way! 
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RADARSCOPE 


Revealing Important Advances Throughout the Spectrum 


of Radio, TV and Tele Communications 


REARMAMENT 


LEADERS in the electronic-radio manufacturing 
industry emphasized at the beginning of 1952 that the 
industry is ready, through its expanded plant produc- 
tion capacity, to meet the increasing requirements of 
the military services for the national defense mobiliza- 
tion. RCA’s production potential, for example, is the 
greatest in the 32 years of its history, declares President 
Folsom, and Dr. W. R. G. Baker has declared General 
Electric will more than double its 1951 military produc- 
tion total. These assurances, together with an authori- 
tative TELE-TECH’s 


statement to bureau 


from a leading Air Force electronics procurement offi- 


Washington 


cial, refute press and magazine assertions that military 
aircraft operations have been delayed by lack of elec- 
tronic and radio equipment. 


MOBILE 


NPA MOBILE RADIO COMMITTEE—tThe Na- 
tional Production Authority’s Electronics Division has 
established an industry advisory committee from the 
mobile radiocommunications field to aid in developing 
the programming of critical materials and metals and 
equipment for the mobile radio services. The mobile 
radio services have been accorded a high rating by the 
defense mobilization agencies for a continued supply of 
equipment and parts because mobile radio is regarded 
as highly important in the national defense effort. 
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All color coding requirements are shown in this 11-co!or chart with 
3300 color dots, explains W. S$. Parsons, Centralab vice-president. Coding 
covers transformers, antenna leads, RTMA and JAN mica, paper and 
ceramic capacitor values, resistors, speakers and receiver chassies. 


30 


HIGH FREQUENCY” 


VERY HIGH FREQUENCY” (VHF 


TV 


CHANNELS 


2 
= 


< 


PUBLIC SAFETY 


OADCASTING 


BAS 
GOVERNMENT 


AMATEUR 


MATE 
INTERNATIONAL BC 
AERO 7) 8) 9 \10)10/12/13 


DISTRESS, MARITIME 
MOBILE TELEGRAPHY 


MAMUNIC A TIONS 


GOV'T., AERO MOBILE 


GOV'T., 


MARITIME 
most 


AERO, VOR, CONTROL, €tc. 


PHONE 
MEDICAL 
SCIENTIFIC 


LAND MOBILE, REMOTE, PHONE, Etc. 


o 
wa 
a 
~ 
~ 
~ 
o 
2 
— 
S 
e 
P=) 
—h 
> 
& 
o 
~~ 


= = AM BR 


0.490-0.510 
0.510-0.535 < 


4 te 


oa 


MATERIALS 


PLASTICS production as used in electronics has 
reached a point where the supply has about equalled the 
demand, with the notable exception of polyethylene. 
Even with increased plant expansion the output of poly- 
ethylene is not expected to catch up with potential uses 
for several years. Other plastics are still being used 
where possible in place of it. Phenolics and vinyls, tighter 
in the first half of the past year, have now eased, and 
there is today a buyers’ market. One reason for the fact 
that plastics are not holding up defense production as 
are metals is that here a much smaller percentage of the 
industry’s output goes into military supplies. For ex- 
ample, polyethylene is used in assault wire at the rate of 
14 lbs. per mile, with nylon in the same manufacture at 
about 7 lbs. per mile of wire. But this comes out of a 
combined national production figure of over 50 million 
lbs. per year. Urea is in fairly good supply, and more 
fabricators may look to it as a molding medium than 
have in the past. Although still insufficient for essential 
production, supplies of most types of synthetic rubber 
are continuing to improve, except butyl. 


AVIATION 


AIRBORNE RADIO EQUIPMENT for privately- 
owned planes belonging both to individuals and corpo- 
rations is steadily being installed and improved upon. 
Unlike the airlines which have to use more or less 
standardized equipments, these owners of one, or at 
the most, two, aircraft with perhaps only one pilot, 
can make their installations as individual and different 
as they like. In fact many of the newer safety devices 
and radio modifications which are later incorporated 
in the commercially available equipment originate here. 
The Corporation Aircraft Owners Association Inc. plays 
a large part in such development and continues pushing 
many of these devices which are often the result of a 
brain wave on the part of a radio engineer who is 
interested in airplanes. 


AUDIO 


LOOKING AHEAD, we see a steady increase in the 
quality and flexibility of high-fidelity systems. Many 
new applications of binaural sound recordings (now 
commercially available), should also be making their ap- 
pearance. The new loudspeaker enclosure which seems 
to give considerably increased bass efficiency through 
the tight coupling of both sides of the speaker cone, may, 
if it bears up under comparison with other systems, 
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provide the biggest boost since LP in increasing audio 
interest and sales. Also, in connection with loudspeakers, 
there will be continued emphasis on the use of multiple- 
unit two- and three-way speaker installations. More of 
the top commercial instruments are expected to be using 
separate bass and treble controls. And employment of 
inverse feedback from the voice coil windings will be 
standard procedure in even the medium-priced consoles. 
New pickups for the high-fidelity field continue, with 
the latest, a light-weight (1 gram) unit, designed to vary 
the capacity of an FM oscillater. Most better combina- 
tions will be using low-output magnetic cartridges. Tape- 
recorder performance at the low and medium price levels 
will improve, thus adding to the volume of users. At the 
higher-price end of the scale, prices are expected to stay 
high and several new models may be added. 


COMPONENTS 


ADVANCES in component miniaturization continue. 
As a result, it is becoming increasingly difficult to identify 
the types of components involved in different circuits. 
For example, the physical appearance of some germani- 
um diodes is little different from composition resistors 
or from certain ceramic capacitors. Also, with transistors 
coming into the picture, it will become increasingly dif- 
ficult to distinguish between miniaturized pulse trans- 
formers, ceramic capacitors and transistors without first 
referring to a component identification diagram. It would 
appear desirable to start developing some new system 
for component identification soon. Perhaps the resistor- 
capacitor color coding system can be extended. 


THEATRE TV 


MANY SCHEMES have been announced for the 
presentation of theater television in areas where there 
are no television stations. So far a few of these plans 
have borne fruit, and some fights and sporting events 
have been shown via closed circuit TV in cities where 
the general TV public has not been able to receive such 
pictures on their home TV receivers. Now we have 
more ambitious plans for big-screen television in many 
of the Western cities where there are no TV stations. 
For example, Denver is expected to be one of the first 
TV-less western cities to put large-screen TV in its 
movies and theaters. Watch also for some Broadway 
plays to be televised from New York or Philadelphia 
during their tryouts via closed-circuit TV and fed to the 
screens of admission-charging houses in other circuits. 
There is no reason why this sort of operation should not 
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be most satisfactory, provided there are adequate relay 
channels available. Of course, if the TV public suffers as 
a result of diverting TV network facilities to this pur- 
pose, the plan should be shelved until such time as more 


facilities are available. 
FM & AM 


“OLD FASHIONED” Al DIO In the ferm of AM 
and FM will continue to attract many a listener during 
the coming year, and, in some instances, to recover view- 
ers who deserted to television, and after a surfeit of 
moronic programs have returned to a medium where the 
listeners’ imagination can be used. AM stations will con- 
tinue to add to their numbers, although at a slower rate. 
And there will probably be more failures for financial 
reasons. FM will plod along, struggling against FCC red 
tape to make enough money to support the medium. So- 
called “captive audiences” will be deleted by FCC o1 
federal order, but the use of supersonic signals to enable 
FM transmissions to perform functions outside their nor- 
mal operation will certainly be approved by the FCC 
This will enable many stations to keep going. Most note- 
worthy development will be conservation activities t 


save scarce materials and components—notably tubes 


MINIATURIZATION 


Advent of transistors, printed circuits, new materials, new potting tech- 
niques (such as plastic encasements) and smaller terminals, are all 
contributing to present miniaturization methods. Picture shows a junction 
transistor (at right) and three tiny transformers built by skilled Bell 
Labs technicians. 


ELECTRONIC INDUSTRIES for DEFENSE: Another in TELE -TECH’s Series on Selling to the Army, Air Force, Navy 


DEFENSE CONTRACTS 
Nelling to Uncle Sam in 2 


Now that the ‘‘break-in’’ period is over, buyers and sellers will op- 


erate under modified procurement procedures reflecting switch from 


advertised to negotiated bidding. Here are some helpful hints 


By MURRAY FIEBERT, 
Manager, Gov't Contract Div., CBS-Columbia, Inc., Brooklyn, N.Y. 
(Former Gov't Procurement Officer) 


F you have been dealing with 

military buying agencies, you will 
know that doing business with Uncle 
Sam is somewhat complicated. The 
beginner hardly knows how and 
where to start in his efforts to get 
his first contract. The first impres- 
sion of the small business man is 
that he is being pushed around. In 
an effort to clarify the status of small 
business in the defense picture, 
TeLe-Tecu published a series of 
articles in 1951 which analyzed the 


defense role which small business is 
playing. 

The following information is de- 
signed to crystalize the military 
buying situation for 1952 as it applies 
to the TV-radio-electronic industry 
and to highlight what can or cannot 
be done when selling services to the 
government. 

Military buying agencies are pri- 
marily organized as follows: (Cleri- 
cal and administrative operations are 
not referred to here.) 


At the peak of advertised bidding in 1951, bid requests went out by the thousands as shown in this 


Air Force photo. Bulk of military buying in 1952 will be by negotiated bidding from known suppliers 


1. Engineering—Prepares specifi- 
cations, invitations, and evaluates 
technical questions on equivalent 
bids. 

2. Procurement—Makes purchases. 
The contracting officer or his repre- 
sentatives, usually designated as 
purchase officers, are responsible for 
issuing bids, screening and making 
the award, after recommendations 
have been received by the technical 
assistants, who evaluate technical 
exceptions to bids. The contracting 
officer is responsible for determining 
a contractor’s technical and financial 
ability to perform before making the 
award and for contract modifications 
and terminations. 

3. Inspection—Responsible for in- 
spection and acceptance of manufac- 
tured material. 

4. Industrial Mobilization—Overall 
planning for war emergencies. Con- 
ducts plant surveys, determines 
plant manufacturing capacity. 

5. Engineering Laboratory—De- 
signs specifications for new equip- 
ment. Tests pre-production models, 
and conducts research and develop- 
ment projects. In some agencies the 
laboratory engineers may be called 
upon to assist in an evaluation of 
bidder’s equivalent quotation, as well 
as to determine a contractor’s tech- 
nical ability to produce a compli- 
cated piece of equipment. 

Military and civilian personnel 
work in cooperation with one an- 
other. In most agencies the per- 
manent civilian employee is the 
“operations” man. Officers generally 
receive rotating assignments and are 
not always as fully informed and 
familiar with the problems as the 
permanent civilian employee. In 
every case possible, it is recom- 
mended that an effort be made to 
meet the contracting officer, the pur- 
chasing officer and procurement 
engineers, both civilian and military. 


Get On the Mailing List 


Getting on the mailing list is aca- 
demic to most business men by this 
time—procedure details were pub- 
lished in TreLe-Tecu during 1951. 

It is well to remember, however, 
that the contracting officer is re- 
sponsible for making the award. 
Wherever possible, a copy of your 
brochure should be given to the con- 
tracting officer, personally. Although 
many agencies delegate this respon- 
sibility, the contracting officer is the 
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official who makes the final decision 
regarding the company to be solic- 
ited, both for negotiated and formally 
advertised bids. 

The bible of military procurement 
is the Armed Service Procurement 
Regulations. The ASPR is issued by 
the Secretaries of the Army, Navy 
and Air Force, and establishes for 
these departments uniform policies 
relating to the procurement of sup- 
plies and services under the author- 
ity of the Armed Services Procure- 
ment Act of 1947, Public Law 413, 
80th Congress, 41 U. S. Code 151-161, 
or under other statutory authoriza- 
tion. It is recommended that firms 
doing business with the Government 
acquire a complete set of the 
ASPR’s. Copies of each Section can 
be purchased for ten cents from the 
Government Printing Office, Wash- 
ington 25, D. C. These regulations 
are an invaluable aid in understand- 
ing and interpreting prerogatives of 
a bidder, as well as the responsibility 
of the buying agency. They contain 
answers to many questions regard- 
ing negotiation, contract forms, fed- 
eral excise taxes, patents, patents 
and copyrights, labor regulations, 
clauses for fixed-price supply con- 
tracts, duty and customs, foreign 
purchases, interdepartmental pro- 
curements, advance payments, types 
of contracts, qualified products, 
openings of bids and award of con- 
tract, solicitation of bids, procure- 
ment by formal advertising, basic 
policies. 


Bid Preparation 


Before completing any of the bid 
forms accompanying invitation, a 
qualified company official should 
thoroughly read all _ instructions, 
schedules and attached papers. Fail- 
ure to do so can lead to serious error 
and possible financial loss. A bid 
should not be signed by a company 
official unless he understands all 
clauses and commitments 
made. 

Items which must be filled in be- 
fore submission of the bid include 
unit and total bid price, discount 
(it is always advisable to offer the 
government a discount as it is con- 
sidered in evaluating price and as- 
sists in obtaining prompt payment), 
acceptance date, f.o.b. point, and de- 
livery information. (This paragraph 
on delivery is important and should 
be considered carefully) Many bid- 
ders assume that since the govern- 
ment requires the material within a 
specified schedule, anybody offering 
an alternate schedule would not be 
considered. This is not so. Bidders 
should quote realistic schedules. Un- 
less the invitation states that de- 


being 
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ate 


When selling to the government, the procurement and contracting officers and the engineer respon- 
sible for specifications on the equipment should be seen. It's still a matter of personal selling 


livery is a material factor in making 
an award, the delivery schedule 
quoted by the bidder will not be the 
determining factor in making an 
award. 

When quoting on an “or equal,” 
the bid papers should include the 
applicable drawings, schematics, 
photographs when available, com- 
mercial catalogs and whatever other 
information deemed necessary to 
properly describe the item. 

Bids may be modified or with- 
drawn, at any time prior to the time 
fixed for opening, by written or 
telegraphic notice received by the 
buying agency prior to the time 
fixed for opening. After the opening 
of bids, no bid may be modified (ex- 
cept in the case of a minor irregu- 
larity or an obvious or apparent 
mistake of a clerical nature, as pro- 
vided by regulations) or withdrawn 
unless such modifications or with- 
drawal is received before the award 
has been made and either (1) failure 
of the modification or withdrawal to 
arrive prior to the time fixed for 
opening was due solely to delay in 
the mails for which the bidder was 
not responsible or (2) modification 
is in the interest of the Government 
and not prejudicial to the other 


bidders. 


Results of Bid Openings 


Interested bidders are invited to 
attend bid openings. They may ob- 
tain results of the bid during the 
opening of bids. Those present are 
permitted to make a complete re- 
cording (or abstract) of the bids. If 
bidder is unable to attend opening, 


it becomes somewhat difficult to get 
immediate results of bid openings. 
Should a bidder not be present at the 
bid opening he can in most cases call 
the buying agency for the bid price 
information. However, certain agen- 
cies refuse to furnish this informa- 
tion. Companies manage to get such 
information by either having a com- 
pany representative present at the 
opening, or hiring a reporting com- 
pany to render the service. 


Negotiated Bid Openings 


Quotations received as a result of 
negotiation are not opened publicly. 
Most agencies do not permit bidders 
to attend bid openings on negotiated 
procurement. Bidders who are in- 
vited to submit a negotiated bid are 
entitled to information about their 
competitors’ prices, but are not fur- 
nished with other details. Procedures 
on negotiated bids are separate and 
different from those governing for- 
mal advertising. In many cases in- 
dustry has complained about the 
manner in which negotiated pro- 
curements are handled. Too many 
agencies appear to have adopted the 
policy that the right to negotiate im- 
plies elimination of competition. This 
is not intended by the law permitting 
negotiation. 

The period of time which a bidder 
allows for acceptance of his bid is 
called the acceptance date. Govern- 
ment agencies are required by regu- 
lations to award a contract with 
reasonable promptness and by writ- 
ten notice to that responsible bidder 


(Continued on page 89) 
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Amplifier and control panel which may be at considerable distance from each other 


By JAMES J. NOBLE and JOHN STORK 
Altec Lansing Corp., 9356 Santa Monica Blvd., 
Beverly Hills, Calif. 


PHOTOGRAPH of the under- 
side of the power amplifier with 
and covers removed is shown 
in Fig. 8. The open construction of 
the chassis greatly facilitates wiring. 
Most of the resistors and capacitors 
are mounted on a terminal board 
below the line of tube sockets. In 
many cases, interconnections between 
the terminal board and other com- 
ponents of the amplifier can be made 
with uninsulated wire. Leads from 
the transformers can be seen pro- 
jecting through holes in the chassis. 
Those of the output transformers are 
just below the terminal board, with 
the secondary leads connected di- 
rectly to output terminals on the 
bottom flange. 

To the right of the output trans- 
former is the power transformer, 
oriented to induce the least hum cur- 
rents in the output coil. The power- 
supply filter choke, which generates 
a prominent electric field—rich in 


Case 


Fig. 8: Under-side of power amplifier 
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chassis 


harmonics, is placed to the right of 
the power transformer at the great- 
est distance from low level tubes and 
circuits. 

The connector for input signal 
from the pre-amplifier and for plate 
voltage and ground leads to the pre- 
amplifier is mounted at the left end 
of the bottom flange. The connector 
for pre-amplifier filaments and mas- 
ter power switch is on the other side 
of the output terminals. Next, in 
order, to the right are the power 
cord, fuse and an outlet, controlled 
by the master switch, for phono- 
graph or radio tuner power cord. 

The external case is in two pieces 

a cover completely enclosing the 
circuits and components on the un- 
der-side of the chassis, and a perfo- 
rated metal box covering the tubes 
and transformers. 

One of the most limiting restric- 
tions on the design of a pre-amplifier 


A High 


Newly - designed 


power with few- 


amplifier is that it should contribute 
little or nothing to output distortion 
over the full operating range of the 
system. The harmonic distortion pro- 
duced by vacuum tubes in voltage 
amplifier circuits with very small sig- 
nals is not often considered. Refer- 
ring to grid voltage-plate current 
curves is of little help since the op- 
erating range is too small to obtain 
accuracy by graphical constructions, 
and small-signal distortion figures 
are not published for ordinary re- 
ceiving tubes. 


Distortion Figures 

The most practical means for de- 
termining distortion figures, then, is 
by tests of circuits equivalent to the 
complete pre-amplifier circuit. An 
arbitrary criterion of performance is 
that the intermodulation distortion 
at the output of the power-amplifier, 
with full gain in the pre-amplifier 
and with tone controls set for flat 
response, be less than 1% at 12 watts 
output. From Fig. 6, this is seen to 
be very slightly more than the dis- 
tortion of the power amplifier alone. 
About 0.4% intermodulation distor- 
tion from the pre-amplifier is the 
most that could be tolerated. 

The lowest level input source con- 
templated for the pre-amplifier is a 
variable-reluctance type phonograph 
pickup. Assuming that the average 
output voltage of such a unit is .015 
volts, a single pentode stage and 
single triode stage would be suffi- 


to accompany a high-quality power- cient, including equalization but 
Fig. 9: Circuit to determine triode distortion. See Table I 
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Quality Audio Amplifier 


audio amplifier provides source of high-level, low-distortion 


Part Two 
of Two Parts 


er components and at lower cost together with remote control 


- 


RECORD 
CROSSOVER 


CHANNEL Vi 
SELECTOR Yn I2AX7 


V2 12AU7 | - 
UY ) 
— 150K — cow DROOP 


Ri7 


ci2 ..002 MFD 


loy 
"ah 
22K 
! 
! 
! 
! 
! 
! r--4 
.00025 MFD L 220n 0 S C.W. BOOST Lic e 
xe ™ |ccwoROOP ' 
1 @o ' 
rf | 1 ~ € m2 | 
o- cs Cié6 ' ! 
2 —_ R2c Ol ' i 
-T 20 MFD — <> 3 
RADIO @ = Oso + 7K RIE ook MFO“T~ Tso! 
3 i250V | 
Sn 
235V WIN- P Low 
ALLHEATERS paenenpc Ee 
iS, 12 
SPARE 3@© S3 
ansenily pinnmntll 3 fall '} 
A.C. SWITCH pe h. 


Fig. 10: Final circuit of pre-amplifier. Response and gain controls are in positions to minimize tube noise effects 


without feedback, to drive the power 
amplifier. If appreciable feedback is 
used, more gain is required, and two 
high-mu triodes and one medium-mu 
triode are the best combination. 
Another reason for favoring a high- 
mu triode input stage is that high 
level signal sources connected to the 
pre-amplifier will normally be at a 30 
to 35 db higher voltage level than 
the variable reluctance pickup. These 
can be connected to the second stage 
of the pre-amplifier and then about 
the same operating range of a single 
gain control will serve for all inputs. 
Since a low output impedance is 
necessary in order to use long lines 
between pre-amplifier and power am- 
plifier, it is most practical to use a 
cathode-follower output stage. No 
unusual precautions regarding micro- 
phonics and other tube noise are 
needed, and with regard for reduc- 
ing size of the completed unit, mini- 
ature double-triodes, such as_ the 
12AX7 and 12AU7, are convenient. 

A test circuit was constructed for 
determining distortion figures using 
various miniature double-triodes. The 
circuit, which is shown in Fig. 9, 
includes a cathode follower output. 
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The output stage not only simulates 
the contemplated pre-amplifier de- 
sign, but also offers a convenient 
low impedance output for measure- 
ment purposes and a source of feed- 
back if it is necessary to determine 
the amount of feedback needed for 
specified performance. 


Test Results 


The results of tests for typical 
tubes are given in Table I. The plate 
loads and bias resistors are in each 
case near the recommended values in 
resistance coupled amplifier charts 
prepared by the tube manufacturers 
for the specified plate supply voltage. 
For harmonic distortion measure- 
ments, a 700 cps signal containing 
0.82° second harmonic and .020% 
third harmonic was used. There were 
no higher order components measur- 
able in either the signal source or 
the test circuit output. Intermodula- 
tion tests were made at 40 and 2,000 
cps, 4 to 1 ratio, and .038% signal 
generator distortion. The equivalent 
source and load impedances were 300 
ohms and 30,000 ohms, respectively. 
For the 12AX7 tube, output volt- 


constant at 10 
volts and input voltage was raised as 
increasing amounts of feedback were 
applied. An input voltage of .025 
volts is comparable with the output 
of a magnetic pickup or the pickup 
with one amplifier stage and low-fre- 
quency equalization. With the feed- 
back used for this input level, dis- 
tortion is quite acceptable, and the 
output voltage is about three times 
that required at the input of the 
power amplifier for 20 watts output. 
It should be noted that as feedback 
is increased and input voltage raised, 
the distortion does not drop as low 
as it would for constant input volt- 
age. Because of higher grid signal 
voltage at the second stage than at 
the first, the stage is the 
principal source of distortion. Com- 
parison between different input levels 
without feedback is shown in the 
results for the 12AU7 tube. With 
.004 volts input level, the signal out- 
put was too small to measure with 
the intermodulation test set-up used. 
However, by comparing the second- 
harmonic distortion with results ob- 
tained for the 12AX7, it is probable 
that intermodulation distortion is 


was maintained 


age 


second 
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HIGH QUALITY AUDIO 


AMPLIFIER (Continued) 


Fig. 11: Front and back of pre-amplifier with the case and control panel removed 


about 0.2%. Apparently, appreci- 
able feedback would be required to 
obtain sufficient output level to drive 
the power amplifier with very low 
distortion. 


Tests on the 12AY7 and 12AT7 
were conducted similarly to those 
above. Evidently the 12AU7 and 


12AT7 were not intended to be used 
as low distortion voltage amplifiers 
without degenerative circuits. In this 
respect, they compare poorly with 
tubes such. as the 6SN7 and 6SL7 
whose’ _ grid-voltage __ plate-current 
curves show very uniform amplifica- 
tion characteristics. 

On the basis of grid-voltage handl- 
ing capabilities with 10 volts output 
for a single stage, the 1ZAY7 shows 
best characteristics. Its relatively 
high initial and replacement costs 
are a drawback and the amplification 
is insufficient for this application. In 
general, second order distortion is 
the most prominent, with almost neg 


Figs. 12-14: (L to R) Frequency response characteristics of pre-amplifier from inputs 
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ligible third and higher order com- 
ponents, as may be expected 
non-uniform amplification. 

The results of these tests point 
definitely to the need for negative 
feedback around all vacuum. tube 
stages. Accordingly, at the expense 
of increased complication, the equal- 
ization described below is obtained 
through compensation in feedback 
networks. 


from 


Control Features 

The control features which it was 
felt necessary to incorporate in the 
pre-amplifier are a selection of three 
input circuits —one for magnetic 
pickup and two for higher level 
sources, a range of three bass rise 
crossover frequencies active only on 
the low level input, variable bass and 
treble controls to obtain both rise 
and drop at high and low frequencies 
with fixed crossover points, gain con- 


trol, and switch to control the a.c. 
power for the entire system. 

Some consideration was given to 
the use of a loudness control, or gain 
control, with compensation for hear- 
ing-frequency characteristics at dif- 
ferent volume levels. Several com- 
mercial types that are simple and 
have excellent characteristics are 
available. Unfortunately, use of such 
a control is not simple. For correct 
operation, the control must furnish 
approximately flat response when the 
sound output at the loudspeaker, or 
more accurately, the sound at the 
listener’s ear, is the same level as 
that at the microphone, or some ap- 
propriate reference point, during re- 
cording. 

Naturally, the sound level for dif- 
ferent types of music and on differ- 
ent records will vary, and the listener 
must decide what is a realistic sound 
level for the program material at 
hand. A separate, ordinary gain con- 
trol is required in addition to the 
loudness control to establish the same 
input level to the control from all 
signal sources. We feel that the cer- 
tainty of misuse of a loudness con- 
trol by most users of home reproduc- 
ing equipment makes the control 
undesirable. 

A great deal of experimenting and 
construction of samples took place 
before obtaining the final circuit of 
Fig. 10. Two of the most important 
considerations in design were reduc- 
tion of distortion to the desired limits 
under all possible operating condi- 
tions, and positioning of the response 
and gain controls so that the effects 
of tube noise would not be noticeable. 
It is appropriate to regard a control 
which provides an increase in re- 
sponse at low frequencies as one 
which reduces amplification at higher 
frequencies and allows the system 
to return to its normal gain in the 
bass range. If such a control is 
placed between the signal source and 
the amplifier, the effect is to reduce 
the input signal to the amplifier. 
More amplification will be required 
and objectionable noise may intrude. 
It is usually best to place tone con- 


with Ist, 2nd and 3rd crossover points 
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Voltage HARMONIC DIST. . 
Ry Ryo Re Rio R; B back E E t Gain Dist. 
Vi Ohms Ohms Ohms Ohms Ohms db Volts Volts db % 2nd % 3rd 7 2 

12AX7 220K 220K 1,800 2,200 0 0 .004 10 67.9 152 .020 0.8 

15 8 01 10 59.9 .090 .020 0.43 

56 16 .025 10 51.9 060 .021 0.22 

120 22.5 .054 10 45.4 .041 .020 0.12 

330 30.5 13 10 37.4 .040 .025 0.09 

12AU7 100K 100K 3,900 3,900 0 0 105 10 39.6 55 O15 2.05 
0 0 015 1.4 39.6 145 .025 

0 0 004 27 39.6 .05 

330 6.7 .226 10 32.9 28 .027 1.02 

12AY7 100K 100K 1,500 1,800 0 0 O16 10 55.9 .250 .027 0.75 
0 0 .004 2.2 55.9 .065 .020 

330 18 ol Ze 10 37.9 .088 .027 0.20 

12AT7 100K 100K 1,500 1,800 0 0 014 10 57.0 .69 .023 2.60 

0 0 .004 2.5 57.0 .182 .020 

330 18.3 115 10 38.7 .122 .023 0.45 


Table I: Distortion with low-level signals for miniature double triodes. 


trols at as high-level a point in the 
system as is consistent with distor- 
tionless operation of the circuits, 
thereby obtaining the maximum in- 
put level and the lowest system 
noise. 

The crossover-frequency function 
for record reproduction is obtained 
by feedback circuits around the first 
stage of the amplifier. Frequencies 
at which a 3 db rise occurs are 250, 
450 and 800 cps. Complete bass com- 
pensation occurs in this network. 
Additional boost is attainable by 


means of the variable control fol- 
lowing the final voltage-amplifier 
stage. Overall response character- 


istics of the various crossover posi- 
tions are shown in Figs. 12-14. 

Referring again to Fig. 10, capaci- 
tors C,, C, and C, control the 3 db 
rise points in the crossover circuit. 
At high frequencies, the reactance 
of these elements is small and there 
is considerable feedback through R 
around the first stage. Position 3 of 
S, is for the 450 cps crossover. It 
was decided that this position be 
used for long-playing record equal- 
ization; accordingly, a_ high-fre- 
quency attenuating network was 
added to the feedback loop with C, 
and R,. The response curve obtained 
is that recommended in the now fa- 
miliar Audio Engineering Society 
Standard Reproducing Curve. The 
variable frequency controls should be 
set to normal response for this func- 
tion. 

The components of 
network, as well as 
other control circuits described be- 
low, may be easily changed. For 
those who wish to compensate for 
special recording characteristics or 


the crossover 
those in the 
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who feel that the operating points 
are not suited to their reproducing 
equipment, this should be a desir- 
able feature. For instance, the 3 
db rise frequency of 250 eps can be 
changed to 350 cps by decreasing C, 
from 0.0015 mfd. to 0.001 mfd., 
since the ratio of crossover fre- 
quencies is the inverse of the ratio 
of capacity values. 


Variable Bass Control 


The variable bass control 
sists of the network P.,, R,- and R,,, 
and C,. and C With P, in the ex- 
treme clockwise position, R,., C, 
and R,, form a voltage divider 
which controls the signal voltage ap- 
plied to the grid of the output stage. 
The reactance of C,, increases at 
lower frequencies and, by reduced 
divider action, allows a greater por- 
tion of the signal to appear at the 
grid. With P., in the _ farthest 
counter-clockwise position, the volt- 
age divider consist of R,-, C,, and 
R,,. Greater reactance of C,. at 
lower frequencies increases the di- 
vider action and reduces the signal 
at the grid. At one point on the 
range of P., the time-constants of 
the R,,-C,. and R,,-C,, circuits will 
be approximately equal, and fre- 
quency response will be  substan- 
tially flat. With this type of control, 
as with the high-frequency adjust- 
ment described below, there are small 


con- 


variations in response over the en- 
The de- 


are 


tire range of frequencies. 
parture from uniformity 
than 1 db. We not observed 
any effect on listening quality of the 
system from this source and did not 


less 


have 


Test circuit is shown in Fig. 9 


include the small variations in 
curves of Figs. 12-14. 

Control of high-frequency response 
is obtained with negative feedback 


the 


from the amplifier output to the 
cathode of the second stage. When 
P, is in the extreme counter-clock- 


wise position, feedback through C 
and R,, reduces the gain of the am- 
plifier. The amount of the feedback 
will be large when the reactance of C 
is small at high-frequencies. Below 
about 1,000 cps there is negligible 
feedback through this path. With 
P, in its extreme clockwise position, 
the principal feedback path is 
through R,. and R, to R,,. At fre- 
quencies above about 2,500 cps, the 
feedback is reduced by the shunting 
action of C,, and produces an in 
crease in amplifier gain. The effect 
is limited by R,, and by the residual 
feedback through P.. R,., R, and 
R,. are adjusted to give the maxi- 
mum high-frequency without 
overloading the third amplifier stage. 
The frequency at which the rise in 
gain begins to occur may be lowered 
or raised by a proportional increase 
or decrease, the 
value of C,,. The amount of maxi- 
mum treble drop at a fre- 
quency is governed by C With 
C, .01 mfd., as shown, the loss 
at 5,000 cps will be about 10 db 
maximum (15 db with no. 3 position 
of the record crossover switch). 
It should be noted that both of 
the high-frequency control circuits 
have sufficient feedback 


rise 


respectively, in 


given 


remaining 


over their inoperative ranges to re- 
duce distortion of the pre-amplifier. 
Overall performance of power and 
pre-amplifier is within the limit of 
(Continued on page 84) 


Fig. 1: Com- 
plete oscilla- 
tor assembly 


By J. A. CORNELL 
and J. F. STERNER 


Tube Dept.. Radio Corp. of America 
Camden, N, J. 


ry \HE sweep trequency generator 
| described in this article was de- 
signed for laboratory investigations 
of the characteristics of filters, tun- 
ers, and other components used in 
the 470-890 mc TV band. It com- 


prises a sweep frequency oscillator 


modulated by a vibrating mechani- 


Fig. 2: Schematic diagram of oscillator 
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cal device, a variable frequency 
marker oscillator, a crystal calibra- 
tor providing 1 mc check points and 
an arrangement of mixers and adders 
which superimposes marker and 
calibration pips upon the response 
curves under observation. 

One of the most favorable triode 
oscillator circuits for the 470-880 
mc band is the familiar Colpitts cir- 
cuit in which feedback is obtained 
by means of the tube interelectrode 
capacitances. In this type of oscilla- 
tor circuit, the electron transit angle, 
if not too large, can be beneficial in 
obtaining the necessary phase shift 
for oscillation. The low frequency 
equivalent pi-network for a Colpitts 
oscillator is shown in Fig. 2. Al- 
though this equivalent circuit is valid 
only for signals small enough to keep 
ithe tube amplification factor essen- 
tially constant over the operating 
range, it can be used to define mini- 
mum criteria for oscillation. If it is 
issumed that the reactive elements 
are lossless, the circuit will oscillate 
when the reactances X,, X., and X 
are such as to produce a 180° phase 
shift, and when X X.,/u. The first 
condition occurs at a frequency at 
which the sum of th three reactances 
is equal to zero .Obviously if X, were 
capacitive and X, and X, both in- 
ductive, the simplified conditions for 
oscillation would still hold; in fact, 
Fig. 2 would then be an equivalent 
circuit for the Hartley oscillator. At 
UHF, however, phase shift due to 
circuit losses, power output loading, 
and grid loading can be partially 
overcome by an opposing phase shift 
within the tube due to transit angle 
when X, is inductive. When X, is 
capacitive, as in the Hartley oscilla- 
tor circuit, then transit angle effects 
combine with the effects of circuit 
losses and grid loading in such a way 
that the necessary conditions for 
oscillation are more difficult to ob- 
tain; hence, the superiority of the 
Colpitts circuit in this application. 

The simplified circuit of Fig. 2 is 
modified somewhat at UHF because 
of the necessity for considering lead 
inductance, transit time effects and 
losses. Anode and grid lead induct- 
ances can be considered as part of 
X,, and if X, and X, are the plate- 


cathode and grid-cathode capaci- 


Sweep Frequency Generator 


Newly-designed oscillator 


response measurements of 


Fig. 3: Oscillator tank with rotor removed 


tances, respectively, then the cathode 
lead inductance is zero. Circuit 
losses and loading in the oscillator 
tank can be represented by a resist- 
ance in series with X,; grid loading 
can be represented by a conductance 
in shunt with X,. Transit angle may 
be represented by a shift in phase of 

we, of more than 180° with respect 
to e,. Under these conditions the re- 
quirement that X., X./u no longer 
holds. It can be shown that for best 
operation at any particular fre- 
quency, X, and X, have optimum 
values. Practically, these values 
should be approximately equal, or at 
least of the same order of magnitude 
for a wide-range tunable UHF oscil- 
lator. Since the capacitances deter- 
mining these reactances are tube 
interelectrode capacitances, the lat- 
ter requirement must be met by 
choosing a tube with proper values 
of grid-cathode and anode-cathode 
capacitances, or by adding capaci- 
tance externally. The latter alterna- 
tive, however, leads to difficulties 
because of the series inductance 
which is an inherent part of any 
added capacitance. 


Selecting Triode 


Because there are not many triodes 
available for use in UHF oscillators, 
the tube choice involved a careful 
evaluation of a number of factors 
such as mechanical adaptability to 
the type of circuit used, thermal drift 
characteristics, size, power output, 
and uniformity of results when tubes 
are changed. The tube selected is an 
RCA-5675 pencil triode, which is a 
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for UHE Television Band 


fulfills tests instrument needs for making rapid frequency 


tuners, filters and other equipment designed for 470-890 MC 


medium-mu_ triode originally de- 
signed for grounded-grid amplifier 
service at frequencies up to 3000 mc. 
It has a grid cathode capacitance of 
2.3 uuf and an anode-cathode capaci- 
tance of only 0.09 wf. The 5675 con- 
sequently will not oscillate in the 
simple two-terminal circuit of Fig. 2 
unless external andoe-cathode ca- 
pacitance is added. A schematic dia- 
gram of the oscillator is shown in 
Fig. 2. The inductance L, and ca- 
pacitance C, have an inductive re- 
actance at the operating frequency 
which corresponds to X, of the 
equivalent circuit. The chokes L., 
L,, and L. isolate the oscillator from 
the power supply so that the condi- 
tions shown in the equivalent cir- 
cuit of Fig. 2 will not be appreci- 
ably modified. Since these chokes 
must have impedances which are 
high compared to X., and X, over 
the 470-890 mc band, their values 
are best determined experimentally. 
Because the choke design will vary 
with the physical arrangement of 
the circuit, the shield, and the stray 
capacitance to ground, no set rules 
were followed for their construc- 
tion. Generally speaking, however, 
they were designed to be resonant 
at some frequency just below the 
lower edge of the band. The cathode 
chokes are located so as to offer a 
minimum of interference with the 
r-f field about the tank coil L,. 


Oscillator Construction 


A photograph of the oscillator 
tank circuit, which consists of a 
slotted cylinder machined from 


brass and silver plated, and a spe- 
cially shaped rotor, is shown in Fig. 
3. Tuning is accomplished by vary- 
ing the capacitance across the slot 
by means of the rotor. The rotor is 
made by pressing a Textolite (high 
temperature polystyrene) cylinder 
over a Micalex shaft, cutting the 
metallic part of the rotor from heavy 
sheet brass, rolling it, and pressing 
it over the Textolite cylinder. Fi- 
nally, the rotor is finished to exact 
diameter in a lathe and given a light 
silver plate. With this rotor, the 
470-890 mc coverage is obtained 


with rotation of about 240°. Clear- 
ance between the inside diameter of 
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Fig. 4: Cross-section of oscillator showing support bracket, shield cans and vibrator mechanism 


Fig. 5: (L) Vibrator mechanism for modulating oscillator. Fig. 6: (R) Bottom view of oscillator tank 


the cylinder and the rotor is about 
0.005 in. The tube is mounted across 
the slot in the cyclinder by means 
of phosphor bronze spring clamps 
which grip the grid flange, and a 
pillory block which holds the anode. 
The external anode-cathode capaci- 
tance required is supplied by the 
cathode sleeve also shown in Fig. 3 
This sleeve, which is designed to 
have a minimum of series induct- 
ance, is slipped over the cathode of 
the 5675 before the tube socket is 
installed. Fig. 1 shows the complete 


oscillator assembly, together with 
the Textolite plate by which it is 
mounted to its support bracket. 
The complete mechanical assem- 
bly of the oscillator is shown in the 
‘ross-section view given in Fig. 4. 
The steel U-shaped bracket holds 
the complete assembly. The upper 
bearing hole and the large lower 
hole which holds the Textolite 
mounting plate are drilled in a jig 
so that good axial alignment is 
maintained. The surface on which 
the mounting plate rests is faced in 
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Fig. 7: (L) Oscillator output circuit and below-cutoff type piston attenuator 


the same jig so that the center line 
of the cylinder will not be tilted 
with respect to the axis of the two 
holes. The holders 
and the shoulders of the mounting 
plate are turned so that axial align- 
ment is maintained to a high degree 
of accuracy. The bearing holders as 
well as the mounting plate are made 
of Textolite. 

Mounted on the underside of the 
the vibrator mechanism 
which modulates the oscillator fre- 
quency. This mechanism, shown in 
Fig. 5, was originally designed for a 
VHF generator in which it 
operates variable capacitor. 
With a few modifications, this mech- 
anism was adapted to the UHF 
generator. The hollow aluminum 
cup, which acts as an eddy current 
shield, is vibrated within the oscil- 
lator cylinder to effect an incre- 
mental inductance change. A bottom 
view of the oscillator showing the 
part of the cylindrical cavity within 


rotor-bearing 


bracket is 


sweep 


as a 


which the aluminum cup vibrates is 
given in Fig. 6. 

Two shield cans are provided; one 
fits over the cylinder, and the other 
fits over the vibrator motor. All 
heater leads from the oscillator are 
brought through the upper shield 
box into the lower shield box by 
means of feed-through capacitors in 
the bracket, and then out through 
the lower shield box by means of 
another set of feed-through capaci- 
tors. The upper shield is made as 
small as practicable, both to mini- 
mize radiation losses and to avoid 
cavity resonances within the band. 
Re-entrants and metallic brackets 
of any kind are avoided wherever 
possible to minimize the possibility 
of spurious resonances which might 
cause a “hole” in the oscillator out- 
put or a discontinuity in the tuning 
characteristic. By way of example, 
a “hole” caused by parasitic reso- 
nances was found in a developmental 
model of this oscillator. In this 
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Fig. 9: Front panel 
view of development- 
al model UHF sweep 
generator. The instru- 
ment should prove a 
useful tool for ob- 
taining rapid quanti- 
tative analyses. of 
tuners, filters and as- 
sociated units em- 
ployed in UHF televi- 
sion equipment 


. Fig. 8: (R) Block diagram of complete sweep generator 


model, the cylinder and the vibrator 
assembly were in the same shield 
can. A “hole” at approximately 750 
McC was caused by the vibrating- 
element suspension. Decreasing the 
coupling between the cylinder and 
the suspension by lengthening the 
paper tube between the aluminum 
cup and the metal spiders forming 
the suspension reduced the size of 
the “hole”; separating cylinder and 
the vibrator motor by means of two 
separate shield cans eliminated it. 


Attenuator 


Energy is brought out from the 
cavity through the attenuator shown 
in Fig. 7. The attenuator is a wave- 
guide of the below-cutoff type oper- 
ated in the TM,, mode. The small 
pickup plate, which is capacitively 
coupled to the anode of the 5675, 
propagates energy through the at- 
tenuator tube where it is inter- 
cepted by another pickup plate lo- 
cated on a sliding metal piston. The 
piston travel is such as to give a 
maximum attenuation of 110 db. A 
50 ohm resistor is connected be- 
tween the piston pickup plate and 
ground to make the internal imped- 
ance of the generator 50 ohms. The 
use of this resistor, by minimizing 
the round-trip reflection, reduces 
the vswr on the output cable when 
it is not properly terminated. Am- 
plitude variations in the output of 
the sweep oscillator 
0.1 db/mc. 

Applied to the grid of the oscilla- 
tor tube is a 60 cycle square wave 
of such phase as to cut the oscilla- 
tor off during the time it would 
normally be sweeping from its high- 

(Continued on page 86) 


are less than 


TELE-TECH * February 1952 


By JOHN H. BATTISON 


Contributing Editor 


N August 20, 1951 the Federal 
O Communications Commission 
revised its Rules and Regulations to 
permit television stations to operate 
with the full transmitter output 
power into the transmission lines. 
Until that date the power into the 
transmission line was limited by the 
gain of the antenna and its height 
above average terrain to produce a 
coverage area no larger than the 
equivalent of 50 kw radiated from an 
antenna with a height of 500 feet 
above average terrain. 

The modification referred to above 
was not a blanket permit and indi- 
vidual stations had to make applica- 
tion to the Federal Communications 
Commission for permission to raise 
their powers to the maximum limits, 
or, as close to the maximum as local 
allocation conditions permitted. Gen- 
erally speaking approval was forth- 
coming quite rapidly and by now 
most stations which are in a position 
to do so have raised their powers to 
the maximum. In order to be able to 
evaluate the results of the change 
and present its readers with some 
useful and pertinent information 
TELE-TecH has conducted a survey 
of the stations which have increased 
their power. 


Resulis 


Of course, local construction de- 
tails and engineering play a large 
part in controlling the actual power 
reaching the antenna, and in many 
cases the transmission line run is 
such that as much as 20% of the 
power is dissipated in it. Out of all 
the stations queried only two re- 
ported that they were not using full 
transmitter power into the transmis- 
sion lines. Of these one reply was so 
sketchy that it was of not much use, 
and the other was from WHAS-TV, 
Louisville and showed a transmitter 
power into the transmission line of 
4.6 kw instead of the maximum of 5 
kw permitted. However, in this case 
the effective radiated power on 
channel 9 was increased from 9.6 kw 
to 50 kw with an antenna height 
above average terrain of 495 ft. Here 
is a case where foresighted engineer- 
ing paid off in providing the ability 
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to increase power by “turning a 
knob” when the signal was given. An 
ERP such as this indicates an an- 
tenna gain of around 11 in order to 
compensate for line and diplexer 
losses. 

Seven stations indicated that they 
were operating with the equivalent 
of the original FCC power limit of 50 
kw at 500 ft. above average terrain. 
The majority of these were stations 
with unusually high antennas, whose 
height factor brought them up to the 
limiting figure rather than the use of 
high ERPs. In some cases where the 
transmission line run was consider- 
able, even the of maximum 
transmitter output power was not 
sufficient to overcome the line losses 
and the ERP was not the maximum 
permissible. 

The questionnaire asked for com- 
parative figures on distances to the 
59 mv and 0.1 mv contours, the lat- 
ter was used as being more in keep- 
ing with the more realistic trend of 
audience research used today than 
the old 0.5 mv contour. This section 
brought to light some rather aston- 
ishing facts about the methods used 
to estimate coverage and the lack, 
to date, of any really satisfactory 
method of locating contours, short 
of measuring them micro-volt by 
micro-volt! In one case an effective 
radiated power increase of five times 
produced a 12 mile expansion of the 
0.1 mv contour. In another an in- 
crease of almost eight times the 
power produced an increased dis- 
tance to the 0.1 mv contour of 13 
miles. These two instances are rea- 
sonable and compare well but one or 
two appeared to be composed of a 
certain amount of optimism rather 
than scientific data. 


use 


TV Coverage Increase from Higher Powers 


Table below shows the old and new 
old contours and 
area served for some representative 


powers, and new 


Stations. 


Fringe Areas and Interference 

The effect of increasing the effec- 
tive radiated power of TV stations in 
some areas was much greater than 
in others. Quite obviously, in an area 
where the distance to adjacent, or 
co-channel great the 
fringe area will extend out to a much 
greater distance in all directions and 
only attenuation and static will im- 
pair reception. However, in other 
areas, particularly in the east where 
the station concentration is high, one 
of the main results is to improve 
reception in existing areas of low 
signal strength where the signal to 
noise ratio is poor, and to improve 
reception generally all the way out 
to approximately the original loca- 
tion for limiting interference/ratio 
signals—if the interfering 
also increase power. 

No reports of increased interfer- 
were any 
unusual phenomena reported. In fact 
the whole project appears to have 
gone into operation with a minimum 
of disruption and trouble. When the 
proposed new high powers of 100 kw 
and 200 kw are used, service areas 
should be widened considerably and 


stations is 


signals 


ence received, nor were 


the whole area signal quality should 
be equalized. Thus the “fringe” areas 
will receive as good signals as the 
closer-in locations, since the inter- 
ference ratios will remain the same, 
and stay in approximately the same 
with the 
strengths comprising the ratios being 


locations only signal 


higher. 


Comparison of old and new—powers, contours, ond areas for representative stations 


TABLE | ORIG. NEW | ORIG. 0.1 | NEW 0.1 AREA ANT. HT. 

POWER KW POWER KW|  MV/M MV/M SQ. ABOVE 
STATION (ERP) (ERP) | CONTOUR | CONTOUR | MILES ALT. 
KFMB 20 27 50 60 2,500 710 
WAVE-TV 7 24.1 | 48 62 9,800 510 
WBKB 1 25.2 79 84 junta 686 
WCBS-TV 13.7 20.1 | 64.5 68 nine 910 
WCPO-TV 21 24 +| 64 65 6,600 695 
WGN-TV 11.2 29.2 46 50 4,174 585 
WHAS-TV 9.6 50 65.5 78 15,903 495 
WHBF-TV 7 23.5 60 70 asia 370 
WOI-TV 13 15.6 40 4) 4,255 560 
WwoR-TV 9 22 50 57 9,950 925 
WSAZ-TV 12 17 56 58 100,000 590 
WIVJ 2.2 1465 | 38 48 winnie 306 
WXEL 21 25.6 | 56 57 7,100 725 


Mechanical Considerations Affecting 
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Fig. 1: Relationship of bulb temperature vs. input power for one tube family 


Fig. 2: Two different types of shock test clamps mounted on their adaptor plates 


By R. J. E. WHITTIER 
Commercial Engineering Dept., Raytheon Manufacturing Co.. 
55 Chapel St., Newton 58, Mass. 


A bres following discussion of me- 
chanical considerations affecting 
tube reliability attempts to reduce a 
several year development program 
into the high lights which are per- 
tinent to Guided Missile equipment. 
Because of the meager experience 
the tube industry has had with 
Guided Missile application problems, 
this discussion is chiefly based on 
experience with other forms of elec- 
tronic equipment which appear to 
parallel Guided Missile problems. 
This discussion is also confined to 
the application of miniature and 
subminiature tube types with occa- 
sional reference to GT tubes since 
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these types constitute the vast ma- 
jority of Guided Missile sockets. 
Other tube types differ so greatly in 
mechanical construction that special 
consideration would have to be given 
to each individual type. 


Heat 

The environmental temperature 
conditions and heat transfer prob- 
lems facing the equipment designers 
of specialized military electronic 
gear are complicated by a_back- 
ground condition common to many 
of the other application problems of 
electronic tubes. Many of the logical 
tube types for such equipment de- 


Tubes manufactured 
mechanical fatigue, 


signs have a history of development 
and ratings which were very closely 
associated with radio and television 
applications. These tubes usually 
have fairly complete ratings with 
respect to voltages and element dis- 
sipation factors but they have a very 
ragged pattern with respect to con- 
sistent safety factors in those ratings. 
On some types the safety factor is 
not very safe, All of these electrical 
ratings are frequently hiding behind 


unpublished ratings for ambient 
temperature. 
The radio-television application 


situation, however, is not as confused 
as these factors might indicate, be- 
cause typical radio and television 
service is confined to operation at 
room temperature. The highest am- 
bient temperature, external to the 
equipment, is a non-air conditioned 
room in Arizona. In addition, there 
are very close contacts between the 
equipment designers and the com- 
mercial engineering groups of the 
various tube manufacturers. 

In dealing with thermionic vacuum 
tubes, there is one fundamental and 
necessary temperature within the 
tube, namely the cathode tempera- 
ture of 700°C to 800°C. The ideal 
tube design and application would 
maintain this cathode temperature 
and would maintain the temperature 
of all other parts at 30°C. This ideal 
tube, obviously, cannot exist. Even 
transistors, which do not have therm- 
ionic cathodes, have localized tem- 
perature problems as a result of heat 
dissipation within the units. In a 
typical tube type the order of magni- 
tude of the external bulb tempera- 
ture is from 140°C to 265°C. The 
temperature of the internal elements, 
with the possible exception of the 
heater and cathode, are dependent in 
varying degree upon the external en- 
vironmental conditions. All of these 
internal temperatures, including the 
heater and cathode, are also related 
to each other in the form of conduc- 
tion and radiation effects. 

Assuming that the internal electri- 
cal ratings of the tube are not ex- 
ceeded, the bulb temperature is a 
fairly reliable indication of appro- 
priate temperature environmental 
conditions, One ultimate limitation 
of bulb temperature, rarely attained 
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Vacuum Tube Reliability 


PART ONE 
OF TWO PARTS 


for guided missile equipment require special attention to heat dissipation, vibration re 


microphonism and noise factors. Designers should avoid 


in practical designs, is the softening 
point of the glass which is 400°C to 
500°C, much higher than the highest 
published bulb temperature rating 
for miniature and subminiature tube 
types. There are a few types with a 
maximum bulb temperature rating 
of 265°C. 

A second limitation is the develop- 
ment of electrolysis, a common 
source of trouble. Electrolysis in 
glass is a function of local tempera- 
ture and time when a voltage is 
present between two lead wires. The 
magnitude of voltage is not critical 
for this effect. Electrolysis is first 
evidenced by grey fibrous patterns 
appearing within the glass, usually 
starting with the negative wire in 
cases where the voltage gradient 
between the leads is de. The grey 
fibers grow into heavy black areas 
and, subsequently, the dielectric 
characteristics of the glass deterio- 
rate. A final tube failure is produced 
by the glass areas adjacent to the 
leads becoming porous or cracking so 
that the tube loses vacuum. This pro- 
cess is extremely critical as to tem- 
perature and as small a temperature 
difference as 10°C can make the dif- 
ference between a long life tube and 
a short life failure. 

All of the preceding troubles are 
very real hazards for which solutions 
can be obtained (within the limita- 
tions of the other equipment com- 
ponents) by the application of suf- 
ficient ingenuity and study of the 
environmental and mounting condi- 
tions. Many of the newer special 
purpose tube types that have been 
introduced by various tube manufac- 
turers, in the 5500 series of RTMA 
or JETEC type numbers, have been 
given temperature ratings. These 
types, and certain older types, have 
acquired JAN life tests at various 
ambient temperature conditions. 
These tube types should be chosen 
for military or other critical designs. 
The existence of life test controls 
under these high temperature condi- 
tions at the tube manufacturer’s 
plant acts as an insurance against 
undesirable variations in materials 
and processing. 

Another design consideration is to 
provide as much conduction, radia- 
tion and convection cooling to the 
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tube: as possible, always bearing in 
mind that the ideal application would 
provide room temperature conditions 
for all tube parts except the cathode. 
The use of heavy leads to the tube 
terminals, wherever mechanical or 
electrical conditions permit (with the 
connections located as close to the 
tube as practical in the case of 
flexible lead tubes) should be at- 
tempted in order to provide as much 
thermal conduction through the tube 
leads as possible, and so reduce the 
possibilities of electrolysis. 


Cooling of Envelope 


The cooling of the tube envelope is 
the most important mounting consi- 
deration. The standardized miniature 
tube shield (which is not close fit- 
ting) does not provide a good ther- 
mal contact to the bulb of the tube 
or to the chassis so that this device 
effectively constitutes a “storm win- 
dow” which raises the bulb tempera- 
ture. Black painting on the inside or 
outside of the shield does not help 
this situation appreciably. One solu- 
tion is to omit the shield and permit 
the tube to radiate directly to sur- 
rounding parts which usually have 


‘“‘tube-critical’’ circuits 


good thermal contact to the chassis 
Another solution is to use a tight 
fitting shield, and thus provide good 
thermal contact from the bulb to the 
shield, together with additional hard- 
ware to provide good thermal con- 
duction between the shield and the 
chassis. A shield design with good 
thermal conduction in both direc- 
tions is much more practical with 
subminiature which the 
flexible leads constitute a non-rigid 


tubes in 


socket, and the tube shield provides 
the rigid support. 

When a particular mounting de- 
sign has been determined, it should 
be evaluated by bulb temperature 
measurements under the exact tube 
and equipment operating conditions 
and by short term tube life tests at 
slightly conditions for 
about 200 hours. Obviously, if reli- 
able temperature measurements in- 
dicate that the tube manufacturer’s 


accelerated 


maximum temperature ratings are in 
no danger of being exceeded, a life 
test program is not necessary. How- 
ever, the techniques of measure- 
ments are very devious and compli- 
cated, and it would be well to discuss 
temperature measurement techni- 
ques and results with the commercial 


Fig. 3: Photo of Taft-Pierce shock test machine with hammer at a 48° angle 
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Fig. 4: BTL Leaf Spring Vibrator produces a fixed 25 cycle, 2.5 G vibration 


engineering organization of the 
particular tube manufacturer before 
deciding that an equipment life test 
is not necessary. It should be kept 
in mind that a bulb temperature 
limit imposes an appreciable reduc- 
tion in permissible internal wattage 
dissipation at elevated ambient tem- 
peratures. Fig. 1 indicates this rela- 
tionship for one particular family of 
tubes. 

One other attractive tube mount- 
ing design philosophy should be 
avoided as being very dangerous. 
This is the idea of providing such 
extremely effective conduction cool- 
ing to the bulb that the bulb tem- 
perature is reduced below its 
nominal value for typical room 
temperature operation. This cooling 
is extremely helpful, but the next 
step in this program, to increase the 
internal electrical dissipations ap- 
preciably above the room tempera- 
ture published values, is hazardous. 
Such a scheme of extra heat conduc- 
tion and extra ratings is possible, but 
an entirely new set of internal heat 
transfer conditions are established 
within the tube. This puts an ex- 
treme burden upon the tube manu- 
facturers, since the industry has not 
yet achieved complete temperature 
ratings on all of the tube types which 
are now necessary to your equip- 
ment designs. 

To be successful, a program of 
tube ratings at higher dissipation 
with the super cooled operating con- 
ditions would involve new and addi- 
tional life testing equipment at the 
tube manufacturer’s plant in order to 
cover all of the possible variations in 
cooling conditions. 

The present form of shock test 
evaluation of tubes was started dur- 
ing World War II as a result of dif- 
ficulties in Navy equipments from 
the effects of gun fire. The same type 


ag 


of problems have been encountered 
in all the other branches of the mili- 
tary service. One report on the study 
of mechanical shock applied to 
equipment during transportation, in- 
dicated that when a typical radio 
chassis is dropped 4 ft. to hard earth, 
a shock of 600 G is produced. The 
same 4 ft. drop to concrete is re- 
ported to produce a shock of 1,000 G. 
The defects developing in tubes as 
a result of shock are not confined to 
glass breakage. With proper tube 
type selection and mounting techni- 
ques, however, there should be es- 
sentially no glass breakage from 
equipment shock. 


Tube Failures 

A list of types of tube failures pro- 
duced by shock testing under the 
present conventional conditions may 
be of interest. The following list tab- 
ulates the types of defects which 
showed up on a sample of 10 com- 
mercial non-ruggedized tubes at the 
48° shock test level which is equiva- 
lent to approximately 700 G. 

Broken Bulbs 

Open Weld (G2) 

Tap Shorts (K-G1) 

Tap Shorts (G2-G3) 

High Vibration Output 

Low Gm or Low Emission 

Transient Short (H-G1) 

Measurable Tubes 

Acceptable Tubes 

Officially Defective Tubes 

The 70°% defective tubes indicated 
by this list demonstrate the degree 
of equipment trouble that can be 
produced by improper tube types or 
improper tube mounting. These re- 
jects also indicate a few problems of 
quality control and tube design. 
Even though there were no emission 
or transconductance rejects in the 
preceding list, this type of defect is 
quite common in high level shock 
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tests. The shock forces against the 
mica cause it to flake and apparently 
release small amounts of latent gas 
from the newly exposed layers of 
mica. The gas then poisons the 
cathode. 

In connection with evaluating 
tubes for shock test quality, there 
have been many problems of test 
procedure and test standardization. 
These problems were solved through 
development contracts issued to the 
tube manufacturers for different 
tube types, coordinated by _ the 
Armed Services. The standards and 
procedures are fairly well establish- 
ed now except for the problem of 
tube clamping, which is perhaps 50% 
standardized at this time. The prob- 
lem of tube clamps for standardized 
shock testing requires a _ device 
which does not break the tube in an 
unfair manner, which holds the tubes 
rigidly so that the shock is trans- 
mitted to the tube without extra 
transient oscillations in the shock 
wave, and which provides for con- 
venient installation of the tubes for 
the relatively large volume testing 
level which is now common in sev- 
eral tube manufacturers’ plants. One 
alternate type of clamp which is per- 
mitted by certain JAN Specifications 
consists of potting the tube in Mon- 
tan Wax which then constitutes a 
tube mounting very similar to the 
potting-in-plastic techniques used on 
certain equipments. Fig. 2 shows two 
different shock test clamps on their 
adaptor plates which, during shock 
test, are bolted on the machine. 

The Standard Equipment for shock 
test is the Naval Research Labora- 
tory High Impact Machine for Elec- 
tronic Devices (the so-called Taft- 
Pierce Machine). The essential parts 
of this machine are a 110 pound steel 
table and mounting fixtures to which 
the tubes are clamped, and a 90 
pound steel hammer plus supporting 
arm which swings as a pendulum on 
a two-foot arm and delivers a hori- 
zontal blow to the table at the bot- 
tom of its swing. The table is mount- 
ed on a horizontal track where it is 
accelerated by the hammer blow and 
gradually decelerated by hydraulic 
stops. The intensity of the blow is 
determined by the angular displace- 
ment of the hammer which is speci- 
fied in the individual tube data 
sheets. The tubes are clamped to the 
table successively in four mounting 
positions. The condemned tubes are 
subjected to a total of 20 hammer 
blows, five blows for each of four 
mounting positions. During the test, 
rated heater voltage is applied and 
each tube is connected to a short- 
circuit indicator, Permanent “shorts” 
during shock test are considered 

(Continued on page 62) 
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Nuppressiné Local Oscillator 
Radiation in TV Receivers 


Proper shielding, grounding, and orientation of oscillator components; adequate 


rejection 


By JOHN P. VAN DUYNE 
Allen B,. DuMont Labs.. Inc. 
2 Main Ave., Passaic, N. J. 


URING the last three years, 
there has been a mounting en- 
gineering interest in the suppression 
of incidental radiation capable of in- 
terfering with radio broadcasting and 
communication services. This interest 
stems from an engineering confer- 
ence on oscillator radiation held by 
the FCC on Nov. 1, 1949. At this 
conference, attention was drawn by 
the FCC to the fact that during the 
period July 1, 1948 to June 30, 1949, 
1,730 complaints of interference to 
broadcasting services were received.’ 
These complaints covered many 
sources of interference, but the most 
rapidly growing source was that from 
the LO (local oscillator) of TV re- 
ceivers. As a result of this confer- 
ence, the RTMA Committee on radio 
interference was reorganized and an 
active compaign was begun on Jan. 
11, 1950 in New York City. At this 
time, the R15 Committee of RTMA 


TABLE |: Radiation Data on 
Typical Untreated TV Receiver 
Antenna 


Plus Chassis Chassis Alone 
Field Strength Field Strength 


Channel uV /Meter* uV/Meter* 
4 52 34 
a 100 90 
6 168 113 
7 426 464 
8 450 487 
9 474 592 

10 900 972 
11 1478 1296 
12 1850 1924 
13 1865 1872 


* Measurements by standard IRE method. 
RTMA limits: low VHF band 50 tv/meter; 
high VHF band 150 tv/meter; 
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in coupling and power supply networks 


reduces 


chassis radiation 


= 


Clo = [Open Circuit Local Oscil. Voitage 
Rig= External Damping On Local Oscil. 
C, = Coupling Reactance To Mixer Grid 
Cin = Input Cap. of Mixer 


| RF Coupling 
Bandpass 
Filter 


RP R. = Input Resistance of Mixer Circuit 
Amp. and Tube 


Cop = Mixer Grid-Plate Capacitance 


Co = Mixer Output Capacity 


3 


Fig. 1: Shielded local oscillator equivalent circuit. R-F and i-f bandpass filters introduce sufficient 
attenuation at local oscillator frequencies to make their ground returns relatively unimportant 


was made aware of the magnitude of 
the problem and the FCC desire for 
an early solution. 

The work of this committee and 
that of the IRE Committee on radio 
receiver test methods culminated in 
the adoption of two standards: (1) 
a standard of allowable radiation 
limits for TV and FM receivers by 
the RTMA, and (2) a standard on 
“Method of Measurement of Spuri- 
ous Radiation of Frequency Modu- 
lation and Television Receivers” (50 
IRE17 PSI) by the IRE Committee. 
Once the TV design engineer had a 
specific limit and method of measur- 
ing performance against that limit, it 
was possible for him to design eco- 
nomical TV receivers to meet the 
specified radiation limits with a rea- 
sonable safety factor. 

There are several sources of inci- 
dental radiation in a TV receiver. 
These are, in order of importance: 
high frequency LO, horizontal de- 
flection system and associated high 
voltage generator, video i-f amplifier, 
sound i-f amplifier, and video ampli- 
fier. By far the most serious of these 
has been the high frequency LO 


radiation. The remainder of this arti- 
cle will deal with methods and tech- 
niques useful in the design of a TV 
receiver 


and particularly its r-f 


tuner to meet the new RTMA radia- 
tion limits on LO radiation. Space 
does not permit a discussion of the 
other forms of interference here. 
The LO radiation 


again be subdivided 


problem 
into 


may 
“antenna 
radiation” and “chassis and/or power 
line” radiation. The power line radi- 
ation situation will be considered a 
special case of so-called chassis radi- 
ation. This is due to the fact that 
excitation of the power line is a re- 
sult of the same leakage of LO en- 
ergy from the r-f tuner that excites 
the whole chassis. By antenna radia- 
tion, we that component of 
radiated interference which may be 
eliminated by the removal of the 
transmission line from the receiver 
and the substitution of a matched 
dummy load resistor. The remaining 
interfering radiation will be referred 
to as “chassis radiation.” 
Experience to date has indicated 
that when starting with an existing 
receiver design, by far the most se- 
rious component of radiation is the 
radiation. See Table 1 for 
supporting data. This is not neces- 


mean 


chassis 


sarily true once the design has been 
altered to minimize chassis radiation. 
The progress of a radiation reduction 
investigation is analogous to the 
problem of the archeologist. When 
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LOCAL OSCILLATOR (Continued) 


he uncovers one layer of interesting 
relics, has carefully dusted off and 
restored each one of his important 
finds, and is about to sit back and 
enjoy a well earned rest, he discovers 
that there is yet another layer peer- 
ing through the dust to mock him. 
This results in a certain amount of 
jockeying to and fro from chassis to 
antenna radiation and the need for 
constant field testing of “improve- 
ments.” 

Unfortunately, as the engineer be- 
gins to peruse the available literature 
on these problems of radiation reduc- 
tion, he soon finds that the bulk of 
the literature is concerned with an- 
tenna radiation and mentions little 


of the problems of chassis radiation. 
This is natural in view of the fact 
that prior to the wide sale of TV and 
FM receivers which operate in the 
VHF region, most receivers, both 
home and communication, operated 
in a frequency range such that the 
chassis was very small compared to 
a half wavelength, hence minimizing 
the importance of chassis radiation. 

However, in the case of TV re- 
ceivers, the chassis usually is big 
enough to approach half-wave res- 
onance in the 174 to 216 mc TV band 
and therefore is an efficient radiator. 
Once this situation is realized, the 
next step is usually to pull the dust 
cover off the nearest available VHF 
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Fig. 3: Filter arrangement designed to prevent spurious resonances within oscillator tuning range 


Fig. 4: Spark-plate capacitors employed to filter B-; heater and AGC leads passing through shield wall 
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Fig. 2: Typical shield construction 


standard signal generator and view, 
in awe, the elegant shielding em- 
ployed by the manufacturer of the 
instrument. It would be nice if it 
were practical for the TV designer 
to construct the LO of his TV re- 
ceiver in a manner similar to the 
signal generator. Unfortunately, 
however, the economics of the situa- 
tion prevent this course of action. 
The buying public would not be 
favorably impressed with an increase 
in list price consistent with employ- 
ment of signal generator techniques. 


Signal Generator Techniques 


However, it is possible for the TV 
design engineer to profit immensely 
by careful consideration of the tech- 
niques employed by the signal gen- 
erator manufacturer. The principles 
exemplified by this construction may 
be applied in a much less expensive 
manner to a TV tuner. Following a 
further discussion of the basic prob- 
lem, we shall discuss such techniques 
as applied to a TV receiver. 

Reference to an elementary text 
on radiation discloses that we get a 
radiation component whenever an 
electromagnetic field is accelerated 
in a medium of finite velocity of 
propagation. If this radiated energy 
is not totally reflected, the original 
electromagnetic field experiences an 
energy loss. It is the job of the de- 
signer to provide either for the re- 
flection or the absorption of this 
energy which would normally be lost 
to the LO and gained by the receiver 
in the next apartment. 

In order to prevent the radiation 
of energy by the receiver chassis, it 
is obvious that we must prevent the 
excitation of that chassis by the LO 
energy or totally reflect the energy 
radiated by the chassis. Since it is 
wasteful of material to attempt to 
confine a field within such a large 
volume, the most economical ap- 
proach is that of preventing the ex- 
citation of the chassis. 

Thus we may state that the basic 
problem confronting us as design 
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Fig. 5A: (L) Poor oscillator design causes conduction currents in chassis. Fig. 5B: (R) Good oscillator design reduces chassis currents 


te: 
° bti 
engineers is to confine the electro- There are also some problems in available for quick servicing 7 
magnetic fields due to the LO to the the TV receiver which complicate a c. The chassis used in TV receiv- s 
immediate vicinity of the LO. The low radiation design. These are: ers are large enough to be rather pe 
degree of this confinement is, of a. The need for a high degree of efficient radiators, especially in ‘ 
course, established by the limits that economy and reproducibility in the 174 to 216 mc band. . 
one is trying to reach. The RTMA the design. d. The use of metal cabinets may, 
limits on radiation have been es- b. The circuits located within the under some circumstances, in- [ 
tablished with the intent of protect- shielded compartments must be (Continued on page 95) 


ing the maximum amount of service 
area without imposing an impossible 


economic burden on the buying TABLE II: Local Oscillator Radiation Reduction Results 

public. aan Antenna Plus Chassis Radiation Chassis Radiation Alone 
There are several characteristics 

peculiar to TV receivers which aid TV Before After mere poe 

the program of LO radiation reduc- Channel 11V/Meter* 11V/Meter* V /Meter* V /Meter* 

tion. These are: i 


a. The oscillator is operated on the 4 52 VW 34 Less than five 
high frequency side of the de- 5 100 VW 90 Less than five 
sired signal, separated from the : 168 7.3 113 Less than five 
sound carrier by 21 or 41 mc in 426 32 464 7.2 

; : 8 450 28 487 7.0 
modern receivers. This separa- 
; atte: sabebiadia i | 9 474 52 592 Sum 
tion permits re ative y simp € 10 900 27 972 56 
and inexpensive selective cir- 1 1478 26 1296 62 
cuits greatly to attenuate the 12 1850 41 1924 13. 
oscillator signal before it reaches 13 1865 29 1872 25. 
the r-f amplifier plate circuit. * IRE Standerd Methed 

b. The i-f is removed by at least RTMA Limits: low UHF Band 50 uv/meter; high VHF Band 150 uv/meter 
one octave from the oscillator 
frequency. This permits i-f band 
pass circuits of proper design to Fig. 7: Grid-separation amplifier and equivalent circuit. Plate current in input has LO component 


discriminate greatly against the 
oscillator signal. 

c. A higher degree of r-f circuit 
shielding is required by a TV 
receiver for many reasons other Cp ly 
than oscillator radiation sup- 
pression. It only remains to ex- 
tend this shielding to include 
the problem of oscillator radia- 
tion. 


Fig. 6: Continuous inductance tuning unit = 
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Improved Photo-Recordings 


Superior military and commercial photo-recordings of TV pictures 
sideration and control of film spectral response, de insertion, and 


By LT. RUDOLPH L. KUEHN 


Aircraft Radiation Lab. 
Wright Field, Dayton, Ohio 


rW HE TV system is essentially an 

extension of man’s visual appa- 
ratus by means of optical photo-elec- 
tric and radio techniques. As such, 
it suffers from the limitations in- 
herent in all of its components, not 
the least of which is the transiency 
of the overall phenomena. Satisfac- 
tory photographic transcriptions of 
the TV image may be made by 
proper consideration of sensiometric 
evaluations, electronic gamma and 
gradient controls, and film process- 
ing standards. 

No great difficulty is experienced 
in exposing film to a kinescope for 
approximately one frame interval or 
multiple thereof and obtaining a 
recognizable picture. This proce- 
dure, however, will probably yield a 
final print, with distorted tonal 
range and reduced resolution. 

This article is primarily concerned 
with the TV system requirement 
which begins at the recording moni- 
tor. Briefly considering the picture 
processing up to that point, a lens 
system must first produce an image 
on some photo-sensitive surface. If 
for every scene element of lumi- 
nance. B, there exists a correspond- 
ing optical image of illuminance, I, 
such that the relationship between 
logarithms of all such points is 
linear and of unity slope, then the 
image would be an exact luminance 
reproduction of the original. Such is 
not normally the case due to flare 


Fig. 1: Luminance gradient (solid line) reduced 
in shadows by flare effect 
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light reaching the image plane. The 
effect of such flare is most pro- 
nounced through the middle tones 
to the shadows, lowering the gradi- 
ent as shown in Fig. 1. It is appar- 
ent that a relative flare of one per 
cent of the highlights in a 100:1 
contrast range may be a change of 
100% in the blacks, effectively re- 
ducing the contrast to about 50:1 in 
the image. Lens coating materially 
aids flare reduction due to multiple 
reflections and lens shades are neces- 
sary for the reduction of extraneous 
light. 

At the photosensitive surface, the 
optical image is translated into elec- 
trical patterns which are ultimately 
scanned by a beam of electrons, 
creating a current variation which 
may be transmitted as a_ voltage 
change to a remote receiver. If the 
process which produces an electrical 
wave form corresponding to an op- 
tical image is linear and also of 
unity slope (in logarithmic coordi- 
nates), the exact tonality of the 
original scene is maintained. How- 
ever, some departure from exact re- 
production must be expected in the 
kinescope and iconoscope. If the re- 
produced illuminance, I, as repre- 
sented by its electrical equivalent, 
is related to the scene luminance, B, 
by the expression I= KBy, where K 
is the constant of proportionality 
and y (gamma) is the straight line 
gradient, then the exponent y isa 
measure of the transducer gray 
scale range. Thus, a gamma less 
than unity reduces the original 
scene contrasts, whereas a gamma 
larger than one _ increases’ the 
contrast. 


Video Signal Amplified 


From the photo-sensitive device 
the electrical signal may proceed 
through a number of video ampli- 
fiers, conversion units, transmitter 
and finally to the kinescope. The 
problem now is to photograph the 
image on the kinescope such that 
the subjective effects of the final 
print and that of the original scene 
are as much the same as system 
limitations will permit. 

Outdoor scenes may have a con- 
trast ratio of 150:1 or higher, 
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WAVELENGTH — ANGSTROMS 


Fig. 2: Comparative spectral responses of (A) 
P11 phosphor, (B) ordinary 


whereas the TV system can accom- 
modate a range of only 30:1 with- 
out compression. This logarithmic 
range of 1.5 (log 30=1.5) can be 
readily accepted by negative ma- 
terials and many printing papers. 
It is necessary, however, to deter- 
mine the desired final gamma 
(product of intermediate gammas) 
of the photographic process relative 
to the initial scene, and the proper 
exposure to the kinescope. 


Film Response 


At this point the spectral sensi- 
tivities of film materials and kine- 
scope phosphors should be exam- 
ined. The three basic black and 
white film emulsions are: 

1. Panchromatic: sensitive from 
ultra-violet (4000 A°) through red 
(7000 A°); approximates visual 
response. 

2. Orthochromatic: sensitivity 
from ultra-violet through green 
(5700 A’). 

3. Ordinary: “non-color”  sensi- 
tive, responding to ultra-violet, blue 
region; generally used for papers 
and positive films. 

Of the many phosphors, P5, P11, 
and P15 are rich in ultra-violet and 
blue radiation. The high actinic effi- 
ciency, high radiant energy output, 
and short persistence of P11 suggest 
it as a likely candidate for film re- 
cording use. Fig. 2 shows the rela- 
tive responses of the three basic film 
types and the spectral energy char- 
acteristic of the Pll phosphor. The 
following table illustrates the rela- 
tive exposures to a zinc sulfide P11, 
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require special con- 
relative frame rate. 


with daylight of equal intensity 
being the unity reference. 

Panchromatic— 1/6 

Orthochromatic — 1/12 

Ordinary — 1/16 to 1/32 
It may be advantageous to use posi- 
tive film stock which is cheaper than 
negative material, has greater reso- 
lution, is easier to handle, and in 
this case is most efficient. 

In order to obtain consistent and 
predictable results, a means of de- 
termining film exposure is required. 
Since the luminous output of the 
kinescope is dependent upon the 
energy input to the screen, beam 
current is a convenient measure of 
phosphor radiation. If a series of ex- 
posures at different beam currents 
is made with a given film, and the 
resulting densities after normal de- 
velopment are plotted against log- 
beam current, a sensitometric char- 
acteristic will result. A normal neg- 
ative exposed to a 30 db brightness 
range and developed to a gamma of 
0.65 should have a density variation 
from 0.25 to about 1.4. Ordinarily, 
good results can be obtained with a 
gamma from 0.6 to 0.65 when the TV 
“amera employs an image orthicon, 
and a gamma equal to 0.7 when an 
iconoscope is used. The change in 
beam current necessary to produce 
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Fig. 5: Synchronizing metheds for TV photography showing difference between film and TV frame rates 


this density range can be read from 
the density-long beam _ current 
curve. 


Exposure 


In practice, the correct exposure 
would be that beam current which 
produces a density in the middle of 
the required range. A video signal 
whose ac axis is at approximately 
90% and whose blanking level is set 
at the kinescope visual cut-off 
should be used in adjusting the ex- 
posure. Naturally, ordinary signals 
seldom exhibit such an ac axis, but 


this procedure is capable of pro- 
ducing adequate photographs. 

An unfortunate condition exists in 
certain military television systems 
in so far as photography is con- 
cerned. This is the lack of a de com- 
ponent in the video signal. Consider 
the effect of two signals, one with 
an ac axis at 90% (high key scene), 
and the other with a 10% axis (low 
key scene). Fig. 3 illustrates that 
with kinescope bias adjusted for a 
50% picture, the black compression 
of the high key scene will be exten- 

(Continued on page 64) 


Fig. 3: (L) Effect of two signal extremes without dc component. Fig. 4: (R) Effect of two signal extremes with positive dc insertion. 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Edited by John H. Battison 


Telephone Signal Light 
in Control Room 


VERNON HUGHES, KICA, Clovis, 


New Mexico 


ANY radio control rooms have a 
M telephone close at hand. When 
the announcer operates a console 
and attends to other duties, the tele- 
phone signal becomes of great im- 
portance. A buzzer loud enough to 
be heard is too loud for the micro- 
phone and a blinker light, as furn- 
ished by the telephone company, is 
too dim to be seen unless directly 
under observation. 

The system at KICA is located out- 
side of the operating room with the 
exception of the signal light. The 


BLINKER SIGNAL LIGHT 
AS FURNISHED BY THE 
TELEPHONE COMPANY 


DC relay improves ‘phone blinker circuit 


signal light may be any value of 115 
volt lamp which can be accommo- 
dated by the contact rating of the 
relay points. We use a 150 watt bulb 
which lights to full brilliancy and is 
easily seen by the announcer even 
with his back turned. A dc relay of 
6,000 ohms coil resistance is used in 
with the blinker light as 
furnished by the telephone company 
and it works very well. No telephone 
calls are lost. 


series 


Emergency Pick-Up Head 
for Broadcast Stations 


ANTONIO VACCARO, Chief En- 
gineer, WHEB, Portsmouth, N. H. 


T many radio stations, the studios 
are located away from the trans- 
mitter and the engineers. At WHEB 
the announcers run the controls and 
turntables, which are located at the 
studios, and whenever trouble occurs 
with one of the pick-up heads, the 
announcing man has only one turn- 
table to use until such time as an 
engineer can replace the broken 
pick-up head. Repairs may be de- 
layed for hours or even days. 
To overcome this, a pick-up arm 
was made from an old aluminum 
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$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 


and include 


photographs or rough 


sketches. Typewritten, double-spaced 
text is preferred, Our usual rates will 


be paid for material used. 


base transcription disc. The pattern 
was cut out with shears, scored and 
bent to the required shape. All 
necessary holes for mounting head, 
matching ‘“ouncer” transformer, 
counter weight and phono-plug, were 
first drilled into arm layout. The arm 
shown was designed to fit around 
a spare RCA magnetic pick-up unit, 
although any other kind of head may 
be used. 

The only additional parts needed 
for construction are one UTC “ounc- 
er” transformer, one phone plug 
and jack and some steel, lead or iron 
stock for the counter weight. The 
“ouncer” transformer serves the 
dual purpose of partial counter- 
weight and matching unit for a pick- 
up head. If its head has same im- 
pedance as the source into which it 
is to work, its transformer may be 
left out and the space used for 
counter-weight. No dimensions are 


given, since builders can determine 
these themselves. The head is wired 
to the “ouncer” transformer primary, 
and the secondary is wired to tip and 
sleeve terminals of a phone plug. 

Sufficient slack is left in the wire 
from secondary of transformer to 
plug, so that its finished arm may be 
raised and lowered onto the record- 
ing without binding. After its pick- 
up unit has been built, mount phone 
jacks of the type matching plug of 
new arm on each transcription play- 
back table, making certain that jacks 
are mounted so that when its emer- 
gency pick-up is plugged into jack, 
the arm will ride parallel to the sur- 
face of its turntable. Whenever trou- 
ble occurs with one of the pick-up 
units, the announcer merely plugs 
the emergency pick-up unit into the 
jack on the turntable and is back to 
normal with two tables at his dis- 
posal. 

At WHEB, a double-pole double- 
throw type of phone jack was used, 
so that when the emergency unit is 
plugged in, the jack contacts will 
automatically remove the defective 
permanent head from the input cir- 
cuit connecting the emergency unit 
to the input of the filter network. 

Some constructional details follow: 
About 38 in. down from top of bake- 
lite sleeve of phone plug, a %4 in. 
hole is drilled completely through 
both sides and then reamed out so 


Construction details of an emergency pick-up arm made from discarded transcription 
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this hole is just slightly larger than 
'4 in. A piece of copper tubing is cut 
off to a length which fits snugly be- 
tween inside surfaces of the pick-up 
arm. The copper tubing is now 
pushed through the reamed out holes 
which were drilled horizontally 
through the bakelite sleeve on the 
phone plug. The tubing should fit 
loosely so that the arm can be raised 
or lowered with ease. Next the cop- 
per tubing is aligned with the 3/16 in. 
holes on side of pick-up arm, a bolt 
is passed through entire unit and a 
nut affixed to the bolt and taken up 
tight. If the pick-up head needle 
jumps the grooves, loosen the tension 
of the contact springs of the jack 
where they make contact with tip 
and sleeve of plug. 


A-B Listening 
Jack and Switch 
DON. V. R. DRENNER, KGGF, 
Coffeyville, Kansas 
S supplied, the Presto PT-900 
series tape amplifier has two 
phone jacks on the rear apron for 
monitoring; one for pre-recorded 
programs and the other from the 
tape. This arrangement, while eco- 
nomical, obviously does not permit 
rapid comparison of program mate- 
rial, 

An inexpensive and simple A-B 
system may be added, as shown. The 
position of the jack and Centralab 
switch is important, as there isn’t 
much space on the front panel. The 
leads should be short and shielded. 
No connections of the original ampli- 
fier are changed; and the switch 
leads are run to terminals 1 and 6 of 
the respective output transformers, 
as shown. 

This simple switching system will 


Station wagon (left) used for measuring 
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suiaphenal MON. 


RECORD ( ON REAR ) 


RECORD 6 
AMP. 


REPRODUCE 
AMP 


6SN7 


—_—O——yp SINGLE CIRCUIT JACK. 
iemwnniguienl ( MOUNTED ON 


CENTRALAB +# 1454 


FRONT PANEL ) 


iia REPA 
] EPRCOUSE (ON REBAR ) 


Saf, 


MON. 


A and B circuit for comparing two programs rapidly on the Presto PT-900 amplifier 


permit easy cueing, and almost 
simultaneous monitoring of program 
source and tape, with less effort and 


fewer lost programs! 


Bridgeport UHF Station’s 
Two-Man Crew 


T a recent gathering of broad- 
A casters, Raymond F. Guy, NBC 
Manager of Radio and Allocations 
Engineering, discussed the present 
and future status of UHF television 
and highlighted the operations which 
have been in progress under his di- 
rection for nearly two years at the 
Bridgeport experimental station, pic- 
tured on the front cover of this issue. 

Mr. Guy pointed out that RCA and 
NBC had in 1946-8 built and op- 
erated four UHF television stations 
and reported their findings to the 
industry and the FCC engineers. But 
these projects primarily sought in- 
formation that engineers need with 


field intensities of experimental UHF television 
receiving antenna is mounted on roof of vehicle. Engineers (right) check control console and transmitter 


which to evolve technical standards 
and allocation plans. In the Bridge- 
port project the objectives were 
greatly broadened to include mat- 
ters of commercial significance to 
non-engineers and to more com- 
pletely provide the information 
sought by individuals and groups 
contemplating UHF TV operation 

Mr. Guy stated that the Bridgeport 
equipment is therefore not a labora- 
tory toy nursed along by laboratory 
engineers but of commercial type and 
factory-built in strictly conventional 
manner. 

The station was planned and built 
to be a prototype of a commercial 
station without any abnormal costs 
or problems, and for the entire pe- 
riod of its existence has been op- 
erated with a staff of only two 
technicians, from 9.00 A.M. to mid- 
night, five days per week. As a re- 

(Continued on page 68) 


station KC2XAK, Stratford, Conn. ‘Bow Tie’ 
switchboard of the RCA-NBC station 


Toroidal coils offer many 


0,5 KC KC 1OKC 
FREQUENCY 


50KC 


Fig. 7: Dissipation factor caused by prox- 
imity effect varies with frequency. 
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Fig. $: Comparison of predicted and meas- 
ured hysteresis dissipation factors. 


Simplified 


5SOKC 


Fig. 8: Dissipation factor due to hysteresis 
loss is independent of frequency. 
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Fig. 10: Capacitance dissipation factor 
causes asymmetrical sum-loss curve. 


By H. E. HARRIS*, Apparatus Dept. 


General Electric Co., Schenectady 5, N. Y. 


A” examination of the relations of 
! Table 1 will show that only two 
of the coil losses are affected by the 
stranding of the wire. The first losses 
are the copper eddy current losses due 
to internal flux in the wire. 

Unfortunately, space does not per- 
mit a full discussion of this well- 
known skin effect loss. For the usual 
coil, however, this loss will be so 
much smaller than the copper eddy 
current losses due to the external 
flux of the coil that it can safely be 
neglected. 

If it is desired to handle this loss 
quantitatively, the easiest way seems 
to be to derive a criterion for selec- 
tion of strand diameter which will 
insure that this loss will always be 
negligible with respect to the de 
copper loss (that is such that the 


*This paper was prepared while the author was 
affiliated with the Research Laboratory of Elec- 
tronics at the Massachusetts Institute of Technology 
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skin effect ratio 
a predetermined value). Another 
straight line graph (on_ log-log 
paper) is the result, but, as men- 
tioned above, in all practical cases 
the requirement is so much less se- 
vere than that resulting from a con- 
sideration of external flux 
that the plot has little utility. 


will be held to 


losses 


Losses Due to External Flux 


The second eddy current 
losses in the copper due to external 
flux, are caused by currents induced 
in the copper wires of the winding 
by the total net leakage flux of the 
coil—that is the small fraction of 
the flux that exists in the space oc- 
cupied by the winding rather than 
in the higher permeability core. 

Equation 4, Table 1 shows that 
the dissipation factor due to this 
“proximity effect’’, as it is frequently 
called, is directly proportional to 


losses, 


Approach to 


advantages over more conventional forms and 


frequency, so a plot of it on log-log 
paper will look something like that 
in Fig. 7 where it has been super- 
imposed upon a plot of the two main 
losses of the coil, D, and D,., and 
their sum. 


This plot immediately suggests 
two possible methods of handling 
this loss. First, it will be noted 


that this dissipation factor follows 
exactly the same laws of variation 
as that for eddy current losses in 
the iron. (This, of course, would 
be expected, since both are eddy 
current phenomena, and the same 
general laws must be _ followed 
whether the eddy currents are in 
iron or copper.) Thus if the eddy 
current loss in the copper is made 
negligible with respect to that in 
the iron at any one frequency, it 
will be negligible with respect to it 
at all frequencies. Further, Equa- 
tion 4 shows that the copper eddy 
current losses can be reduced to any 
degree desired by making the strand 
diameter small enough. Therefore, 
a criterion can be set up for the 
strand diameter to be used which 
will insure that the proximity ef- 
fect loss will be negligible with re- 
spect to iron losses, and hence to 
total coil losses, over the entire fre- 
quency range of the coil. This line 
of attack is the one which should be 
used for the design of general pur- 
pose coils, or where coils must be 
used over a wide frequency range. 

In some cases, however, this cri- 
terion would be unnecessarily se- 
vere. For instance, if a coil is to be 
used at a frequency appreciably be- 
low its point of minimum dissipa- 
tion factor, there would be no point 
in insisting that proximity effect 
loss be negligible with respect to 
iron losses, for iron losses them- 
selves are negligible at such a point. 
It is only necessary to use fine 
enough wire to make D,, negligible 
with respect to the total dissipation 
factor. It is, therefore, also neces- 
sary to derive an expression which 
‘will give the diameter necessary to 
reduce the proximity effect to any 
predetermined value. This added 
flexibility will be well worthwhile if 
many coils are to be wound, for the 
finer strandings of wire are rela- 
tively expensive. 

There is still one major difficulty 
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to be resolved before such a ecri- 
terion can be derived, however, and 
that is the evaluation of the factor 
(B,/B,,.) in Equation 4—that is the 
ratio of leakage to useful core flux 
in the coil. One would expect intui- 
tively that except for variation with 
core permeability, this ratio would 
remain approximately constant for 
all toroids, since the proportion of 
total flux-producing current outside 
of a radius extending to any given 
fractional depth in the winding will 
be approximately the same regard- 
less of whether the winding has one 
layer or twenty. The assumptions 
necessary for calculation of this 
ratio are not, however, at all obvious. 


Experimental Results 
Without going into great detail 
it may be said that this ratio was 
here evaluated experimentally, from 
measurements made on a number of 
air core toroids. It was found that 
the factor did indeed remain essen- 
tially constant regardless of the 
shape or size of the toroid, and tak- 
ing into account the effect of an iron 
core, the best approximation to the 
desired ratio seemed to be: 


(B,/B,,..) (0.6/u..). 


I 
Substituting this value into Equa- 
tion 4 and solving for strand diame- 
ter, gives: 


This equation is now in a form suit- 
able for predicting the strand diam- 
eter necessary to hold the proximity 
effect dissipation factor to any de- 
sired value. 

There is also one fact apparent 
from this equation which is very 
significant if it is desired to specify 
in advance a critical strand diameter 
such that the proximity effect loss 
shall always be negligible with re- 
spect to iron loss. It will be noted 
that there is no term in this equa- 
tion involving the inductance or any 
quantity related to it. Therefore 
once the critical strand diameter is 
determined to make D.. negligible 
with respect to D. (which itself is 
independent of inductance) at any 
arbitrary frequency, this critical di- 
ameter will hold for all coils wound 
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Toroidal Inductor Design 


by using molybdenum permalloy for cores, precise control can be obtained 


on that core. In other words, it is 
possible to establish a critical strand 
diameter simply as a constant of the 
core, and it becomes as much a con- 
stant of the core as any of its 
dimensions. 

For instance, for the cores con- 
sidered earlier in this chapter, the 
critical strand diameters to keep the 
copper eddy current loss to 10°. or 
less of the iron eddy current loss 
turn out to be as indicated in Table 
II. 

For the particular 1.3 henry coil 
to work at 6 KC which has been used 
as an example, it is apparent that no 
stranding of the wire is necessary. 
Number 31 solid wire can be used 
without any decrease in the Q. In 
fact, the critical diameter for this 
core A is so large that it was not 
possible to make any measurements 
on this particular core to verify the 
theoretical calculations in this sec- 
tion. 

The data in the Table III, how- 
ever, shows a comparison of pre- 
dicted and experimental data for a 
0.5 millihenry coil wound upon core 
D (see Fig. 4 for dissipation factor 
plot of this coil). 

The data for this table was ob- 
tained by winding four coils in suc- 
cession on the same core, keeping 
the total diameter of the wire bun- 
dle the same (28 mils) but varying 
the stranding from number 41 to 
number 32 in the four steps shown. 


*Stranding Factor” 


The so-called “stranding factor” y 
which has been used here perhaps 
deserves some special mention. It is 
obvious that for a given total out- 
side diameter of the wire bundle, 
more of the effective winding area 
is actually going to be occupied by 
copper if the wire is solid than if 
it is stranded. From simple geo- 
metrical reasoning it is easily shown 
that this factor is equal to 1 for 
solid wire, and to about 0.57 for 
stranded wire. Probably the best 
way to handle this factor is to cal- 
culate the critical strand diameter 
first assuming that solid wire is to 
be used. If this diameter turns out 
to be smaller than the overall wire 
diameter obtained for requirement 
3, so that Litz wire is necessary, the 


Part Two 


of Two Parts 


correct strand diameter can be ob- 
tained merely by multiplying the 
value already 0.57, or 
0.76. 


found by 


Hysteresis Losses 


All of the essential information 
which must be determined before 
an actual coil can be wound is now 
known. There are, however, three 
further losses which have not been 
considered. These losses lead to 
limitations on the coil which must 
be taken into account if the per- 
formance is to be predicted accu- 
rately. 

Consider first the hysteresis losses. 
Table I, 
shows that the dissipation factor 
due to this loss is independent of 
frequency. A plot of this dissipation 
factor superimposed upon that for 
the two main losses of the coil, then, 
would look something like the one 
shown in Fig. 8. 

Equation 6, however, shows that 
this dissipation factor is directly 
proportional to the flux density in 
the core. This fact immediately sug 
gests that if the flux density is kept 
low enough, by restricting the volt- 
age or current, the hysteresis loss 
can be made negligible with respect 
to the other losses of the coil so that 
it will not affect the overall Q. 

It is also evident that if the flux 
density were used as a design vari- 
able, the hysteresis loss, like the 
eddy current loss in the iron, would 
be dependent only on the material 
from which the core is made and not 
at all upon any of the constants of 
the winding. Unfortunately, the flux 
density is seldom known in a prac- 
tical case, so it is hardly a conve- 
nient design parameter. Instead, 
the terminal voltage of the coil will 
be used. This has the effect of re- 
introducing not only the constants 
of the winding but also the frequency 
as well, but nevertheless since high 
Q coils are most often used as reso- 
nant elements in interstage coupling 
networks, where the approximate 
voltage level is known, it is the most 
convenient parameter for design 
purposes. 

The conversion is easily made by 
substitution into Equation 6. The 


Reference to equation 6, 


(Continued on page 70) 
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For MANUFACTURERS 


New Methods, New Materials and New Machines 


Edited By Bernard F. Osbahr 


Testing Flybacks 
THEODORE E. Cantor, 3015 Riverdale 
Ave., New York 63, N. Y. 

In testing fly-back transformers, it 
is not essential to connect the one or 
two turn h-v filament loop to the 
1B3 or 1X2 rectifier tube. Since the 
loop is exposed, it can be given a 
quick visual inspection. The h-v rec- 
tifier in the test set can be operated 
from a standard 1.5 volt, No. 6 dry- 
cell, and left on during the normal 
testing day. If disconnected at night 
the battery will provide the correct 
filament voltage and easily last two 
to three months. Compare the small 
cost of the battery with the time 
saved in not having to connect the 
two ends of the filament loop. 

Be sure that the battery rests on 
an insulated block and that its ter- 
minals aren’t exposed, since it is at 
the h-v_ potential. (See sketch 
below). 


Ultrasonic Soldering Bath 

The rapid tinning of small alu- 
minum and aluminum alloy articles 
is made possible by an _ ultrasonic 
soldering bath recently introduced 
by the Equipment Division of Mul- 
lard Ltd., Shaftesbury Ave., London 
WC2, England. This unit has been 
developed specifically for the solder- 
ing of small and complex shaped 
parts composed of foils, wire and 
tubes. Extensive applications in 
making connections for condenser 
foils, tinning of aluminum  gal- 
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vanometer suspensions, and solder- 
ing small tubes and sections to an- 
chorings or mountings are expected. 

The new unit consists of a small 
soldering bath 7% in. diameter and 
38 in. deep. It is heated by means of 
a conventional resistance winding, 
and the molten solder in the bath is 
agitated ultrasonically (appr. 20 KC) 
by means of a_ magnetostriction 
transducer composed of a stack of 
iron alloy laminations. 

In operation, the rapid vibration of 
the bath, resulting from the mag- 
netostriction effect produced in the 
transducer, is used to break up the 
highly refractory oxide films which 
normally form very easily on such 
metals as aluminum. 

The bath is allowed to heat to its 
usual operating temperature. The 
transducer is then energized by 
closing the switch on the front of 
the unit, and articles can then be 
tinned simply by immersing them in 
the molten solder. An important ad- 
vantage of this method is that no 
flux is required. Moreover, soft 


Diagram of primary elements involved in production testing of flyback transformers 


FLY-BACK TRANSFORMER 
TO BE TESTED 


FILAMENT LOOP 
NOT USED iN TEST 
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RECTIFIER TUBE 
FOR H-V TEST 


15 VOLT 
FILAMENT BATTERY 


solders may be employed. To avoid 
electrolytic action when soldering 
aluminum and its alloys there may 
however be advantages in using a 
tin-zine instead of the usual solder 
with a tin-lead base. 

The ultrasonic power necessary to 
drive the transducer is supplied by 


Ultrasonic soldering bath for rapid tinning 
of small aluminum and aluminum alloy parts 


an electronic amplifier comprising 
the power supply unit. This unit is 
housed in a metal case with handles 
and may easily be carried around 
the factory. It is suitable for opera- 
tion from a 100-250 volt, 40-60 cycle 
power source and has a total power 
consumption of about 200 watts. 
Connection with the soldering bath 
is by a simple multicore cable, which 
supplies both the heating winding 
and the transducer excitation and 
pick-up coils. The only control on 
the supply unit is the amplifier 
switch. 

The dimensions and weights of the 
units comprising the equipment are 
as follows: 

Soldering Bath 6x 6”x9%” 4)b. 
Supply Unit 9”x10"x 12” 40 lb. 


Metal-Surfaced Dielectric Sheets 


“Chemelec Multi-Bond” is the 
trade name applied tc a new series 
of metal surfaced dielectric materials 
offered by the Fluorocarbon Prod- 
ucts Division of United States Gas- 
ket Company, Camden 1, N. J. 

Dielectric materials include Teflon, 
Kel-F, etc., and mixtures of fluoro- 
carbon resins with various other ma- 
terials, such as Asbestos, Mica, 
Fiberglass, Glass, Ceramics, Quartz, 
etc. The metal surfaces available on 
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Photo of dielectric sheets metalized on both 
sides (left) and on one side only (right) 


any of the dielectric materials in- 
clude Aluminum, Boron Carbide, 
Copper, Alnico, Monel, Lead, Mu 
Metal, Solder, Tin, Magnesium, Iron, 
Steel, Molybdenum, Nickel, Nich- 
rome, Zinc, Bronze, Brass and the 
precious metals. 

Sheets may be metalized on one 
or both surfaces. Standard thick- 
nesses of dielectric material range 
from 0.030 to 1.50 in., and of the con- 
ducting metal surface from 0.004 to 
0.25 in. The thickness of the Multi- 
Bond area ranges from 0.008 in. to a 
homogeneous mass. The bond struc- 
ture is micro-crystalline in nature 
and gradually changes from pure di- 
electric to pure metal. The surface 
metal finish is applied by electro de- 
position or other conventional means. 
Chemelec Multi-Bond is ideal for 
fabricating moisture proof printed 
circuits. 


Faster Sub-Base Markings 
Component identification markings 
on equipment sub-bases can be 
rapidly applied by paint spraying 
used in conjunction with precision 
stencils developed by Jas. H. Mat- 
thews & Co., 3890 Forbes Street, 
Pittsburgh 13, Pa. These stencils fit 


Stencil and stencil holder assembly used in 
fast spraying of component identification 


TELE-TECH * February 1952 


snugly over the part to be marked, 
regardless of its shape or size. Each 
code or symbol is precisely relieved 
from the contour-formed stencil, as- 
suring accurate, perfectly legible re- 
production. Stencil holders make it 
possible to spray both sides of the 
chassis in a single operation, and 
eliminate the necessity of handling a 
“wet” stencil. Precision stencils, 
however, are not stock items. Each 
stencil is engineered to fit a cus- 
tomer’s specifications. 


Micro-Motion Movies 


While micro-motion movies are 
not new to time and motion study 
engineers as an efficient means for 
determining how long it takes for 
any given operation on an assembly 
line, the more recent application in 
studying machine design and ef- 
ficiency is significant. Here the idea 
is to study both the machine and the 
operator to determine whether a 
change in the operation or a change 
in machine design, or both, would 
be desirable to increase production 
efficiency. 

The Industrial Division of Eastman 
Kodak Co., Rochester, N.Y., reports 
that on one job production was in- 
creased by 400°, after improvements 
suggested by micro-motion movies 
had been effected; in another, using 
push button controls rather than 
toggle switches on a machine saved 
$10,000 a year, and in still another 
instance, an indicated machine de- 
sign change upped production 75%. 

An electric motor-driven 16 mm 
camera is used to make these pic- 
tures at a fixed rate of 1000 frames 
minute. An ordinary home 16 mm 
camera can also be employed, but in 
such instances a clock that indicates 
thousandths of a minute is included 
in the picture while the operation is 
photographed. 

In analyzing the operation the pic- 
tures are projected and the process 
is charted on a standard chart form, 
thus enabling a breakdown of the 
operation into its component parts. 
A typical chart has two columns, one 
for the right hand of the operator 
and one for the left. What each hand 
does at all times during the opera- 
tion, the type of movement that it is 
making, the length of time required 
for each movement, and whether or 
not the hands are engaged in produc- 
tive activity are all noted. 

When the chart is complete the 
engineer can tell whether or not the 
operation is efficient both from a 
mechanical and operative standpoint, 
whether a new or major machine re- 
design job is necessary, or whether 
a special jig or fixture is called for. 


Ball Bearing Tools 


The Baker Company of Maple. 
wood, Maine announces the avail- 
ability of new convenient tools for 
handling instrument ball bearings 
during inspection, cleaning and relu- 
brication operations. 

The new tools are. essentially 
special tweezers for use on bearings 
having bores from “32 to 4 inch, and 
can be furnished in two models—one 


Special tweezers for miniature bearings 


for gripping the bearing by the inside 
race and the other for the outer 
race. These tools are a useful addi- 
tion to those used for assembling 
bearings into equipment, and will 
help avoid the corrosive effects of 
finger handling of bearings 


Turntable Assembly-Jig 


Sub-assembly manufacture at the 
Mt. Vernon plant of North American 
Phillips Co., Inc., has been greatly 
facilitated by the introduction of a 
turntable to hold several units at one 
time. The operator, instead of com- 
pleting each assembly separately, 
finds it less tedious and less subject 
to error if, for example, the same 
resistor is added to each unit as the 
table is turned. This ten-unit turn- 
table was constructed to permit 
easier soldering of small resistors 
and capacitors to tube socket ter- 
minals. Many other variations are 
possible 


Operator using turntable jig to solder resis- 
tors and condensers to tube socket terminals 


Philadelphia’s Mobile Civil 
Defense Communications Center 


A unique eight-transmitter mobile 
communications center for civilian de- 
fense has been delivered to the city of 
Philadelphia by RCA. The _ self-con- 
tained unit, housed in a truck 23 ft. 
long and 8 ft. wide, supplements a main 
control center and four regional control 
centers which had _ been 
established at fixed locations 


previously 


Mobile civilian defense control center 


Operational flexibility is indicated by 
the equipment which includes three 60 
watt station transmitters with associated 
receivers, operating on the Fire Dept. 
base station frequency, Police Dept. 
frequency and Civilian Air Patrol fre- 
quency, respectively. In addition, two 
30-watt transmitters and receivers are 
provided for operation on the Fire Dept. 
and Police Dept. mobile frequencies 
Three amateur transmitters operate in 
the 2, 10 and 75 meter bands and are 
used for contacting 267 ham operators 
with stations in their automobiles, as 
well as many hams in fixed locations. 

The operating room, occupying the 
forward end of the coach, provides space 
for the driver, the radio command of- 
ficer, and six or more radio operators. 
Mounted in the extreme rear of the 
truck is the 10 kw single-phase genera- 
tor which supplies all power required 
for the equipment at remote locations 
where no ac power line is available. 
Removable sections in the coach body 
afford easy access to the power plant 
for servicing. The mobile station carries 
150 ft. of telephone cable, mounted on 
a reel at the rear of the coach. This 26- 
pair cable can be quickly tapped into 
any telephone trunk line to establish 
telephone service between the 16 phones 
in the truck and existing telephone 
facilities. 
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New Developments 


The various transmitter antennas on 
the roof of the truck are spring mounted, 
except for one collapsible 35 ft. unit to 
be used for the 75 meter transmitter. 
Also on the roof are a loudspeaker 
connected to a 75 watt public address 
system, flood lights, flashing red lights, 
and a siren 


TV Antenna Patterns 
Measured by Helicopter 


The old and laborious method of in- 
stalling field strength measuring equip- 
ment into station wagons and driving 
along radials for days, and weeks, of 
slow point-by-point measurement of 
field intensity may soon be. super- 
seded by the use of airborne methods. 
Recently the American Broadcasting 
Company made a survey of the radia- 
tion pattern around its TV antenna atop 
the Empire State Building in New York 
City in two hours by loading John G. 
Preston, Chief Allocations Engineer, to- 
gether with a set of field intensity 
measuring equipment into a Bell Heli- 
copter. 


The party circled WJZ-TV’s antenna 


Helicopter used to make radiation pattern mea- 
surements. Esterline-Angus graphic recorder is 
mounted in baggage hatch to rear of engine 
compartment. Horizontal loop antenna projects 
below plane from opposite side. Doors have 
been removed to permit observation of ground 
reference points. 


(1425 ft. altitude) at a radius of 1.4 
miles, and recorded the field strength 
measurements. The average figure was 
550 mv/m and is understood to be 
amazingly consistent with the theoreti- 
cal figures. The particular distance of 1.4 
miles was dictated by the need to have 
numerous easily distinguishable land- 
marks for the pilot to use in maintain- 
ing a constant course and to be reason- 
ably accessible to emergency landing 
areas in case of power failure. Also, this 
distance was expected to produce a 
strong signal which would aid in giving 
consistent results. A horizontal circular 
loop antenna was used and calibrated 
to the Clarke measuring set. Use of this 
type of antenna eliminated the need for 
reorienting a dipole as the helicopter 
circled the tower, but its low gain 


(about 0.5) made it necessary to operate 
in a reasonably high field. 

The results obtained appear to bear 
out the contentions of many broadcast 
engineers that the old methods of mea- 
suring field intensity on the ground, or 
just above it, and converting such 
figures to free space values, are inaccu- 
rate. The airborne system certainly 
provides information which is free from 
artificial effects produced by proximity 
to the ground, and other terrain effects. 

A survey of the findings resulting 
from this flight, showed that the WJZ- 
TV signal, as described on a graph, 
looped out from the antenna in the form 
of a four-leaf clover. The clover design 
indicated that the areas between the 
leaves were of inferior strength, and 
locales receiving a TV signal from these 
radiation points were not getting a clear 
image. 

The radiation pattern was changed to 
a circular one, thereby eliminating the 
weak signals between clover leaves, by 
driving all antenna elemenis in phase 
instead of phase quadrature as was done 
previously. 


Viking-I Radiophone 
on West Indies Expedition 


Before leaving on a five month ex- 
pedition through the West Indies where 
he will chart all of the unmarked hunt- 
ing terrain and fishing waters for sports- 
men, former naval officer Edward 
Stevenson of Babylon, N. Y. checked 
his Viking-I marine radio-telephone 
with Joseph S. Henry, general sales 
manager of Hudson American Radio 
Div. of Claude Neon, Inc. 

The 95 lb. Viking-I has a 50 watt 
output on six crystal controlled fre- 
quencies which may be set at any point 
within the operating range 2 to 12 MC. 
The output circuit can be matched to 
antenna impedances between 10 and 600 
ohms. The crystal controlled superhet- 
erodyne receiver has a sensitivity of 
0.5 uv/50 mw, over 60 db image rejec- 
tion, three watts audio output, and audio 
response flat within 1 db from 100 to 
5000 cps. 


Joseph Henry (r) wishes Edward Steven- 
son good luck on his West Indies trip 
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/ GROUND FLOOR PLAN 


SN 


_ LOWER LEVEL 


Mountain-top station design withstands weather 
extremes; consists of conical tower and trans- 
mitter building of reinforced concrete. 1) Trans- 
mitter room; 2) Workshop; 3) Store room; 4) 
Stairwell; 5) Emergency § studio; 6) Living 
quarters; 7) Lavatory; 8) Sheltered entrance; 
9) Garage; 10) Power room; 11) Auxiliary 
equipment room; 12) Microwave relay dish 
housing 
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in Telecommunications 


Japanese TV to 
Use U.S. Standards 


S a result of conferences with an 

independent mission of US con- 
sultants, the emerging TV industry 
of Japan is adopting the established 
925 line, 60 field standard. This 
change was proposed last September 
by the mission during meetings in 
Tokyo with the sponsors of the new 
Japanese Television Network and 
with the country’s Radio Regulatory 
Commission, Japan’s counterpart to 
the FCC. 

Sponsoring the Japanese TV Net- 
work are private individuals and 
companies representing the country’s 
principal newspaper, motion picture, 
and radio interests. As major share- 
holders in the newly organized net- 
work, these originally issued the in- 
vitation to the American consultants. 
Members of the mission were Wil- 
liam S. Halstead, consulting engi- 
neer; Dr. Walter J. Duschinsky, 
planner of numerous communica- 
tions installations; and Henry F. 
Holthusen, attorney. 

While in Japan, the mission pre- 
pared the network’s application to 
the RRC for Japan’s first TV license. 
Basic plans call for studios and a 
transmitter in Central Tokyo and a 
series of mountain-top microwave 
relay and transmitting links to reach 
as far as Osaka. Dr. Duschinsky and 
Mr. Halstead also prepared a longer- 
range plan to blanket the Japanese 
islands by approximately 18 trans- 
mitting and relay stations. 

As envisaged in the application 
submitted to the RRC, the network’s 
first stage of development will find 
programs originating solely from one 
live-talent studio and one film studio 
in Tokyo’s Yumuri Building. These 
programs will, in turn, be relayed 
and transmitted by the mountain- 
top stations in a regional pattern 
over the most populous portion of 
Honshu, Japan’s main island. 

The accompanying sketches illus- 
trate several features of Dr. Du- 
schinsky’s plan for the regional 
mountain-top stations in the net- 
work link-up. 

Standard TV transmitter and mi- 
crowave relay equipment is housed 
in each station unit, but the dishes 
are protected by enclosure in a 
special plastic gondola on top of the 
tower. In addition, space has been 
provided for multiplex equipment 
which is of importance to the net- 
work’s newspaper shareholders. 


It is expected that the license for 
the Tokyo originating station will 
be granted within a few months. 


Coming Events 


March 3-6—1952 IRE Convention, Wal- 
dorf Astoria Hotel and Grand Cen- 
tral Palace, New York, N. Y. 

March 10-13—NEMA, Edgewater Beach 
Hotel, Winter Meeting, Chicago, III. 

March 30—NARTB Broadcast Engi- 
neering Conference, Conrad Hilton 
Hotel, Chicago, Ill. 

April 19—IRE Spring Technical Con- 
ference, Cincinnati Section, Cincin- 
nati, Ohio. 

April 21-24—National Committee of the 
International Scientific Radio Union 
and IRE Professional Group on An- 
tennas and Propagation, Spring Tech- 
nical Meeting, National Bureau of 
Standards, Washington, D. C. 

April 21-25—SMPTE, 7ist Convention, 
Drake Hotel, Chicago, IIl. 

April 24-26—AFCA, National Conven- 
tion, Philadelphia, Pa. 

May 4-8—Electrochemical Society, 50th 
Anniversary Meeting, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

May 5-16—British Industries Fair, Earls 
Court and Olympia, London, England 

May 5-7—IRE-AIEE-RTMA Symposium 
on Progress in Quality Electronic 
Components, Dept. of Interior Audi- 
torium, Washington, D. C. 

May 7-9—IRE National Conference on 
Airborne Electronics, Hotel Biltmore, 
Dayton, Ohio. 

May 8-10—ASA, Semi-Annual Meeting, 
Hotel Statler, New York City. 

May 16-17 Southwestern IRE Confer- 
ence and Radio Show, Rice Hotel, 
Houston, Tex. 

May 19-22—1952 Radio Parts and Elec- 
tronic Equipment Show, Hotel Ste- 
vens, Chicago, Il. 

May 22-24—ASQC, Sixth Annual Con- 
vention, Syracuse, N. Y. 

June 23-27—AIEE Summer General 
Meeting, Hotel Nicolet, Minneapolis, 
Minn. 

August 27-28—WCEMA, Show and 
Convention. 

September 8-12—ISA, 7th National In- 
strument Conference and Exhibition, 
Sherman Hotel, Chicago, IIl. 

September 22-25—NEDA, 3rd National 
Convention, Ambassador Hotel, At- 
lantic City, N. J. 

September 29-October 1—Eighth Na- 
tional Electronics Conference and Ex- 
hibition, Sherman Hotel, Chicago, Ill. 


AFCA: Armed Forces Communications Assoc 
AIEE: American Institute of Electrical Engineer 
ASA: Acoustical Society of America 

ASQC: American Society for Quality Control 
IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

NARTB: Nat'l. Assoc. of Radio & TV Broadcasters 
NEDA: Nat'l. Electronic Distr. Assox 

NEMA: Nat'l. Electrical Manufacturers Associat 
RTMA- Radio-Television Mfrs. Assn 

SMPTE: Society of Motion Picture & TV Engineers 
WCEMA: West Coast Electronic Mfrs. Asso 


New Equipment and Components 


Portable Mixer 

Designed for high fidelity mixing, the 
220A portable mixer incorporates the use of 
two 1410A dual preamplifiers with individual 


volume controls for four microphone input 
a 1440A line amplifier, a master volume con- 
trol, a 30A power supply and a large 4-in 
illuminated VU meter. It can be. operated 
from ac power or external battery supply 
Available input impedances are 30, 150 250, 
or 500,600 ohms, and a selection of output 
impedances of either 125 or 600 ohms is pro- 
vided through a selector switch. The gain of 
the system is 80 db, with a maximum out- 
put level of 18 dbm at less than 1% har- 
monic distortion. The frequency response is 

1 db from 30 to 15,000 cps and the noise 
level is—64 db at 70 db gain when referred 
to peak output signal of 18 dbm.—Altec 
Lansing Corp., 9356 Santa ,Monica Blvd., 
Beverly Hills, Calif.—TELE-TECH 


Pulse Generator 


A fast-rise pulse generator has been de- 
signed for testing the transient response of 
wide-band systems, but can also be used 
for the generation of impulse of “‘continu- 
ous spectrum” noise for signal-to-noise ratio 
testing and for narrow-band receiver align- 
ment. It produces a rectangular pulse hav- 
ing a rise time less than 10 seconds. The 
width of the pulse is controlled by the ex- 
ternal “width” 
as 2 x 10 seconds. Pulse amplitudes from 
9.1 to 100 v., of either polarity, may be 
selected. A single pulse, controlled by an 
external trigger, or internally controlled 
repetitive pulses, with repetition rates fron 
50 to 150 per second, may be produced 
Spencer-Kennedy Laboratories, Inc., Dept 
rf, 186 Massachusetts Ave., 
Mass.—TELE-TECH 


cable, and may be as short 


Cambridge 39 


Octave-Band Noise Analyzer 


Type 1550-A octave-band noise analyze 
s particularly useful in applications where 
reasonably continuous spectrum noises are 
found and great detail in the analysis is not 
required. It has been used successfully ‘or 
determination _ of 
ference level 


loudness speech-inter- 
comfort level, and in other problems _ in- 
volving the reduction of noise to produce 
comfort or ear protection. The octave-band 
analyzer can also be used in the determina- 
tion of the sound-transmission loss of build- 
ing walls, partitions and floors; and is use- 
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articulation index, airplane 


ful as a selective bridge detector or filter 
Eight pass bands are provided; the lowest 
is a low-pass filter and the highest a high- 
pass filter; the middle six, covering from 
75-4800 cps, are each an octave in width 
The initial rate of attenuation beyond cut- 
off of the band pass sections is about 50 db 
per octave. An amplifier, calibrated atten- 
uator and indicating meter in the instru- 
ment make it possible to measure octave- 
band levels over a range of about 60 db.- 
General Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass.—TELE-TECH 


Instrument Rectifiers 


Minisel instrument rectifiers are believed 
to be the first instrument rectifiers made 
with selenium rectifier cells. This revolu- 


tionary advance is made possible by a spe- 
cial plate stabilizing process, and by match- 
ing the characteristics of the individual cells 
so as to give excellent uniformity within 
and between units. These instrument recti- 
fiers are more efficient than conventional 
type because they have higher blocking re- 
sistances and lower conducting resistances 
These rectifiers are manufactured in all 
standard configurations: half-wave; center- 
tap; doubler; 34 bridge; and bridge. The in- 
dividual cells are rated at 10 v. ac input 
and 5 ma dc output, but can be had in in- 
put ratings up to 26 v. ac and output cur- 
rent ratings up to 10 ma dec for special ap- 
plications.—Electronic Devices, Inc., Preci- 
sion Rectifier Div., 429 12th St., Brooklyn, 
N. ¥.—TELE-TECH 


Volume Level Indicator 

Components in the series 911 volume level 
ndicator are especially mounted to with- 
tand shock and the rough usage given 


portables. This unit is completely self-con- 
tained, requiring no batteries or external 
power supply. It is sensitive to low powe1 
levels, rugged and dependable. The indicat- 
ing meter is a copper-oxide type instrument 
possessing ideal characteristics for monitor- 
ing purposes. The adjustment is such that 
the pointer will indicate 99 normal deflec- 
tion at zero vu in approximately 0.3 sec- 
onds. Overswing is not more than 1 to 1!2 

Two meter controls are provided; one a 
small decade with screw driver adjustment 
for zero level setting of the meter pointer; 
the other a constant impedance “‘T” type 
network for extending the range of the in- 
strument in steps of 2 db. These controls 
make it possible for all vu meters in one 
installation to be adjusted to the same scale 
reading when desired.—Daven Co., 191 Cen- 
tral Ave., Newark 4, N. J.—TELE-TECH. 


Coaxial Switch 

A new, compact, DPDT coaxial r-f switch 
to replace the use of two SPDT switches 
and provide substantial saving in weight and 


flexibility of installation. Switch is motor 
operated instead of solenoid. Straight end 
connections eliminate the use of lossy angle 
connectors, save time and space. Frequency 
ranges up to 11,000 MC and vswr is less 
than 1.3 to 1. Attenuation between unused 
connectors is 55 db average. Power handling 
capabilities are equal to improved type N 
connectors. Motor driven actuator rating 
24-28 v. dce.—Transco Products, Inc., 12210 
Nebraska Ave., Los Angeles 25, Calif.— 
TELE-TECH. 


New Mercury Contactor 

The Saxl Mercury Contactor is a varia- 
tion of the familiar mercury type on-off 
switches. It consists essentially of a glass 
tube with the electrodes placed at opposite 
sides of the center of the tube, perpendicu- 
lar to its axis. The tube is evacuated (or 
filled with the proper gas to avoid contact 
oxidation) and contains the mercury pool 
Rotating the tube provides momentary con- 
tacts between the electrodes through the 
mercury, and both duration and rate of con- 
tacts are of course dependent on rotational 
speed. The device is finding an ever in- 
creasing number of applications in various 
equipments such as: numerical counters, 
watt-hour meters, relays, pulse generators 
timers, speed governors, etc.—Saxl Instru- 
ment Co., Harvard, Mass.—TELE-TECH 


. * 
Amplifier Kit 

Components for the Williamson amplifier 
consisting of the output transformer, powe1 
transformer, and power supply choke, plus 


u 


detailed schematic, small parts lists and 
chassis layout drawings, are now being sup- 
plied for the assembly of this high-quality 
audio amplifier. At 8 watts the intermodula- 
tion distortion is less than 3%, and the har- 
monic distortion negligible. Bulletin 382, 
giving the schematic, parts list, and layout, 
is free of charge. The firm also makes 
available a punched and finished chassis for 
use with this kit, and is sold under Stancor 
part No. WM-8. Standard Transformer Corp., 
3580 Elston Ave., Chicago 18, Itl—TELE- 
TECH 


TELE-TECH * February 1952 


Special Effects Amplifier 

The TA-15A special effects amplifier is 
designed for use in the production of mod- 
ern television programs where it is desirable 


to combine two scenes into a single picture 
or to remove a portion of one scene to 
replace it by a portion of another scene 
The TA-15A produces composite television 
pictures, from two _ independent picture 
sources, in which one picture occupie 1 
part of the scanned area, and the other pic- 
ture occupies the remainder of the scanned 
area. The two pictures are not superposed 
but occupy adjacent areas independently 
The boundary line between these adjacent 
areas is determined by a masking signal 
from a third source of television signals 
When a camera is used to produce the 
masking signal, motion of the boundary 
line may be accomplished by moving the 
black-and-white pattern, or by panning or 
tilting the camera across the scene. The 
masking signal is used to operate two elec- 
tronic switching circuits which are in the 
channels carrying the two picture signals 
to be mixed. When the masking source 
scans black, one picture signal is trans- 
mitted, and when it scans white, the other 
signal is transmitted.—Radio Corporation of 
America, Engineering Products Dept., Cam- 
den, N. J.—TELE-TECH 


Insulation Tester 


A new electronic high voltage insulation 
tester for measuring insulation resistance at 
any desired de potential from 500 to 10,000 
v. de by stepless adjustment provides an 
aural indication of the ac components ofl 
leakage or ionization current through the 
test specimen. The instrument incorporates 
a selector switch which enables the operator 
to observe the applied potential on the ex- 
ternal circuit in kilovolts and also the cur- 
rent leakage through specimen in micro- 
amperes by viewing the meter on the panel 
The voltage reading in kilovolts divided by 
the current reading in micro-amperes gives 
the insulation resistance in thousands of 
megohms. On this basis, the resistance range 
covered, as calculated from current readings 
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lor Designers and Manufacturers 


at 10,000 v. de is: 5,000 to 250,000 megohms 


500 to 25,000 megohms; 100 to 2,500 megohms 


A chart is supplied with the instrument fo! 
rapid calculation of resistance values.—Her- 
man H. Sticht Co., Inc., 27 Park Place, New 
York 7, N. ¥.—TELE-TECH 
VHF Frequency Meter 

A new direct reading VHF frequency me 


ter (FM-1A) has a frequency range 20-480 
MC; and power supply is with PS-1/FM-1A 


regulated power supply to provide proper 
voltage with line voltage variations from 
105 to 125 volts. The new model meter wa 
designed to provide a_ direct method of 
measuring or penerating any frequency 
from 20 to 480 MC and frequency is read 
direct from dial reading, without the use of 
a calibration book. Provision is made _ to 
modulate the carrier frequency at a min 
mum of 30 at 1,000 cps. The FM-1A em- 
ploys a unique and original circuit utilizin 
an extremely accurate 1.0 MC crystal, with 
variable capacity trimming to allow exact 
adjustment All frequency measurement 
are referenced to the crystal, which has 
temperature coefficient of 0.001 per C 
Gertsch Products, Inc., 11846 Mississippi St., 
Los Angeles 46, Calif —TELE-TECH 


Power Supply 


4 new Norelco low-cost regulated hig 
voltage de power supply unit for use witl 
cathode ray tubes has been developed. This 


miniaturized unit is light in weignt, oper- 
ales at veuiperatures from 30° C to 80 
C, and can be adapted for many applica- 


tions particularly airborne and radar equip- 
ment. Input is 315 v. de, 50 milliamperes 


Output is 18 KV_ dc 150 microampere 
maximum. Taps may be provided at lowe 
voltages to supply intermediate accellerat- 
ing anodes. The ac ripple averages 1 Unit 
is built to withstand 21 KV at 50 hu- 


midity. A Ferroxcube core is used in the 
high voltage transformer to obtain high ef- 
ficiency and compactness. Dimensions of 
the power supply unit are 6 in. wide, 5! 
in. high, 3!2 in. deep and weight is 2!2 lbs 
Volume is approximately 110 cu. in.—Elec- 
tronics Div., North American Philips Co., 
Inc., 750 S. Fulton Ave., Mt. Vernon, N. Y 
TELE-TECH 
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Double Pulse Generator 
Model 903 double pulse generator 
duces either single or double pulses such 
that the amplitude and width of each pulse 
is continuously and individually variable 
Spacing between pulses is controlled by 


pro 


means of a calibrated front panel knob. The 
unit is capable of producing either positive 
or negative pulses. Amplitude of negative 
pulses is individually and continuously va- 


riable from 200 vy naximum into a 1000 


ohm load and 10 v. maximum into a 50 
ohm load. The amplitude of positive pulse 
is continuously and individually variable 
from 50 v. maximum into a 1000 ohm load 
and 2.5 \ naximum into a 50 ohm load 
Separation of the pulse pairs continuously 
variable fron 0 to 10 usec and can b 
read directly on a calibrated knob on the 
front pane The rise time of the pulses 


Single cycle pulses or pulse pair may ¢ 


in may 
»btained by mean of 1 pushbutton. The 
unit can be lriven fron n external el 


erator at any rate up to 1000 pp Berkeley 
Scientific Corp., 2200 Wright Ave., Rich- 


mond, Calif TELE-TECH 


Rectangular TV Tub 


A new all-glass 21-in recia 


ge electrostatic focus telev on picture 


ibe has been developed with a revolutio 


iry no-glare cylindrical face. Known as the 
21FP4A, this tube is said to virtually elimi- 
nate reflections from surrounding object 
ind lights. This no-glare feature is accon 


plished | 


ising a cylindrical irea face 
plate rather than a spherical face, common 

employed in picture tubes. By usin i cyl- 
ndrical face innoying reflections a 

thrown below the level of the viewers’ ey« 

by tilting the tube to an almost unnoticeable 
degree. To do this with a sperical face tube 
it would be necessary to tip it so far for- 
ward that it could not be viewed comfort- 
ably. The Sheldon 21FP4 no-glare picture 
tube with an overall length of 23 


x 3, in 
has a useful screen area of 19', x 137, 


in 
Current production is presently at the rate 
of 1500 daily Sheldon Electric Co., 76-86 
Coit St., Irvington, N. J.—TELE-TECH 


Driver Unit 

A complete diaphragm structure which can 
be snapped in place quickly and easily is the 
outstanding feature of a new 30-watt driver 


unit. The ‘“Self-Instal’’ diaphragm assembly 
is said to eliminate 40% of all conventional 
speaker breakdowns. Frequency response is 
rated from 75 eps to 15 KC and voice coil 
impedance is 16 ohms. Pressure-sealed neo- 
prene gaskets make the unit submergance- 
proof and blast-proof.—Audicraft, Inc., 77 
South 5th St., Beockivn 11, N.Y.—TELE- 
TECH 


Relay Rack Amplifier 

A new relay rack type 221-A amplifier 
features extended frequency response, high 
power output, and negligible hum and dis- 


tortion. Specifications are: rated output, 20 
watts; frequency response flat from 12,000 
to 55,000 cps with extended controlled cutoff 
characteristics; first-order difference-tone 
intermodulation less than 0.1% and _ har- 
monic distortion less than 0.5% at ratea 
peak output; hum level 90 dt below fuli 
output; input for 20 watt output, 0.5 v. on 
low level input, 1.5 v. on high level input; 
input impedance 0.5 megohm for low level 
input, 1.5 megohms for high level input 
Hermon Hosmer Scott, Inc., 385 Putnam Ave., 
Cambridge 39, Mass.—TELE-TECH 


TV Camera Dolly 


The Camart TV Camera Car is a medium 
weight four-wheel dolly with maneuverable 
boom arm that will support any heavy duty 
professional motion picture or television 
camera. Ideal for studio use or on location 
when confined to small areas, its 30 in. 
width will clear most standard doorways 
without requiring the set to be disassembled. 
Its total weight of 350 lbs. enables it to be 
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handled with a minimum of effort, and it 
can be lifted easily and transported in a 
station wagon. Lens angles are provided 
from 26 in. to a height of 7 ft. as illustrated. 
The dolly will carry the cameraman, and 
an assistant, and can be maneuvered easily 
by one man either on or off dolly tracks. 
The two front wheels are set in a fixed posi- 
tion, and the two rear wheels have an auto 
linkage steering mechanism for maneuver- 
ability. Two floor locks make the dolly rock 
steady for set shots, and the boom arm 
braces (not illustrated) prevent vibrations 
for extended dolly runs.—Camera Mart, Inc., 
1845 Broadway, New York 19, N. Y.—TELE- 
TECH 


R-F Attenuator 


A versatile new r-f attenuator has been 
Gesigned for 72-ohm input and _ output 
matching over the 0-250 MC range. It pro- 
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vides precice attenuation in any value from 
0 to 82 db by a simple in and out switching 
arrangement. The attenuator is accurate 
within 1% at the maximum attenuation. The 
feed-through insertion loss is less than 0.5 
db at 250 MC. Uses of this new Jerrold 
attenuator in TV-radio-electronic design and 
maintenance include its application as a 
standard to calibrate laboratory, bench and 
field test instruments. It is also useful to 
check the values of attenuator pads; to 
measure the gain of amplifiers, in conjunc- 
tion with a signal generator and output 
meter; and to simulate line losses.—Jerrold 
Electronics Corp., N.E. Cor. 26 & Dickinson 
Sts., Philadelphia, Pa.—TELE-TECH 


J 
Crossbar Switch 
A new Crossbar switch features low cross- 
talk and low bridging capacitance allowing 
operation through the audio and _ video 


ranges up to 10 MC. Ten three-wire hori- 
zontal circuits may be connected to ten 
vertical circuits in any combination by the 
operation of twenty magnets. The momen- 
tary operation of a horizontal magnet pre- 
sets that horizontal level to make connec- 
tion with any one or more vertical circuits 
until connection is made and held by the 
vertical magnets. Magnets operate on two 
watts at any required voltage up to 50 v. 
Contacts are twin palladium. Switch meas- 
ures: 8 x 11 x 314 in—A. W Vincent Co., 
39 State St., Rochester 14, N. Y.—TELE- 
TECH 


Capacitor 

The “J-Cap” is a thin disk ceramic capaci- 
tor of unusual physical strength. Its dimen- 
sions are only 0.156 in. maximum thickness 


and 0.594 in. maximum diameter. The com- 
bination of a completely fabricated high K 
ceramic body and the newly-developed coat- 
ing material is claimed to impart great 
strength to the capacitor. The unit now in 
mass production is the 0.005 uf 500 v. unit 
{t will easily meet all requirements of the 
RTMA standards. It is rated as follows 
Minimum capacity 0.005 uf working volts, 
500 volts dc; test voltage, 1300 volts de; 
leakage resistance, over 7500 megohms; 
power factor, less than 2.5°%.—Speer Carbon 
Co., Saint Marys, Pa.—TELE-TECH 


J 
Oscilloscope 
Type 517 oscilloscope is a wide band high- 
voltage cathode-ray instrument designed 
primarily for the observation and photo- 


graphic recording of very fast-rising wave- 
forms having a low duty cycle. All critical 
voltages are electronically controlled to pre 
serve the accuracy of the sweep and vertical 
amplitude calibrations. Fixed sweeps of 10 
20. 50. 100 500 usec/cm and 1, 2, 5, 10, 20 
usec/em are provided, with a maximum dis- 
placement error of 2% for 8 cm sweep 
length. The amplitude calibrator provides 
continuously variable output voltages in six 
ranges, from 0.15v to 50v full scale, with an 
accuracy better than 4% of full scale. Dis- 
.ributed type vertical amplifiers provide a 
rise time of 0.007 usec. with a maximum 
sensitivity of 0.lv/cm. Sufficient time delay 
is incorporated in the vertical amplifier to 
permit viewing the leading edge of the 
waveform that triggers the sweep. An ac- 
celerating potential of 24kv on a metallized 
cathode-ray tube permits photographic re- 
cording of single sweeps at the maximum 
writing-rate permitted by the vertical am- 
plifier and sweep circuits. A continuously 
variable trigger-rate generator operating 
from 15 to 15,000 cps in three ranges, with 
an accuracy of 5% of full scale, is incor- 
porated in the instrument.—Tektronix, Inc., 
P. O. Box 831, Portland 7, Oregon.—TELE- 
TECH 
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£ WASHINGTON 


TV ALLOCATIONS COMPLETED—Nearly 500 
new television-station applications will be readied for 
FCC authorization with the sanction in February by the 
Commission of its VHF-UHF allocations assignment 
plan which will give the green light to the “thawing” of 
the three-and-a-half-year-old television freeze. Ap- 
proximately 350 of the TV station construction permit 
applications which await channel assignment through 
the allocations plan were in the original filings at the 
time that the FCC imposed its “freeze” in September, 
1948, and there are only approximately 30 applications 
for UHF television assignments. After the allocation plan 
has been finally approved by the FCC during this month 
(February) which will mean the lifting of the “freeze,” 
processing of the station applications will be commenced 
by the FCC staff after a period of probably 60 days has 
elapsed for the filing of new applications and revision of 
old applications already submitted to the Commission. 
FCC Chairman Wayne Coy has streamlined the proc- 
essing methods down to the barest essentials. 


NO PLANES DELAYED—An Air Force source 
told Treve-Tecu that no U.S. Air Force airplanes are 
being deferred for acceptance from aircraft manufac- 
turers for lack of electronic and radio apparatus and 
devices. Since electronic and radio devices are continu- 
ally being improved, some combat planes may not have 
the latest equipments when they are delivered to the 
Air Force, it was agreed, but all completed planes, 
some 5,000 in 1951, had adequate electronic-radio instal- 
lations. The backlog of electronic devices at aircraft 
manufacturing plants, now a three weeks to two months 
supply, is slated to be improved to the aircraft indus- 
try’s desired backlog of from six to eight months during 
1952’s increased tempo of military electronic-radio pro- 
duction. 


RADIO EMERGENCY PLAN—Broadcasting and 
television stations have long been recognized by the 
military and civil defense authorities as most important 
elements in advising and warning the civilian popula- 
tion in case of enemy bombing attacks and the Federal 
Civil Defense Administration in collaboration with the 
state and municipal civil defense agencies, but the U.S. 
Air Defense Continental Command as during World 
War II felt radiobroadcast stations and other radio 
transmitters had to be silenced in event of any enemy 
airplane attack to prevent their use for “homing” navi- 
gational aids, which resulted in the recent Congres- 
sional statute for such an emergency. Nevertheless the 
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Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 


value of broadcasting and television is so important to 
the nation’s governmental and military leadership that 
the executive order of President Truman on the ma- 
chinery to put the stations under emergency operation 
blueprinted the Conelrad formula under which stations 
will notify their listeners to tune their receivers to two 
specified frequencies during an attack. The “payoff” 
recognition by the President and the governmental 
leadership was the requirement that stations will be 
allowed to resume normal operations after the emer- 
gency has ceased. 


NEW MOTION PICTURE TV DIRECTOR— 
Theatre television will be the next “piece de resistance” 
of the FCC with the hearings’ starting date of Feb. 25 
likely to be postponed for a month later or even longer. 
The motion picture industry is striving to obtain exclu- 
sive frequencies for their TV service and not to share 
their spectrum space with the industrial mobile radio 
services because of the threat of interference. New 
figure in motion picture television, Edward Cooper, who 
has been since 1939 the communications-broadcasting- 
television staff expert with the Senate Interstate and 
Foreign Commerce Committee became at the beginning 
of this year Television Director of the Motion Picture 
Association. Mr. Cooper’s views because of his lengthy 
experience in a major role in the formulation of Con- 
gressional aims and policies on television will carry 
weight with the FCC and other governmental agencies 
which are engaged in TV matters. 


RADIO IN CIVIL DEFENSE—Valuable use of all 
mobile services and cities was blueprinted by the Fed- 
eral Civil Defense Administration at a week-long con- 
ference at its staff college near Washington which was 
attended by more than 130 government and manufac- 
turing and operating radio experts. A permanent ad- 
visory committee of approximately a dozen leading 
government and industry radio officials was formed to 
implement the program of usage of mobile radio serv- 
ices for civil defense emergencies. The radio services 
enrolled in the civil defense communications plan 
ranged from police and fire departments, power utilities, 
taxicabs, buses, telephone companies, highway depart- 
ments and major radio manufacturing companies, in- 
cluding RCA, General Electric and Motorola. 


National Press Building ROLAND C. DAVIES 
Washington, D. C. Washington, Editor 
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Tube Reliability 
(Continued from page 44) 


failures. After shock, tubes are re- 
tested for “shorts,” transconductance, 
vibration and heater-cathode leak- 
age. The exact conditions and test 
procedure are described in the JAN- 
1A Specifications, paragraph F-6b 
(9e). Fig. 3 shows a picture of this 
machine with the hammer poised at 
a 48° angle’. 

The basic purpose of these shock 
tests, which are made on a lot sam- 
pling basis, is to provide insurance 
against mistakes or design deficien- 
cies in different tube lots and to in- 
dicate variations in process such as 
poor quality welding. The shock in- 
tensities on typical specifications are 
rigid enough to constitute true de- 
structive testing. It is unusual not 
to have several failures in a 100 tube 
sample. The JAN Specifications have 
suitable sampling tables which per- 
mit approximately 20°, failures. Fo 
this reason, the maximum shock test 
ratings, such as 500 G, (this numbe1 
is approximately 15 times the ham- 
mer angle under the shock test con- 
ditions) found at the top of the JAN 
Specifications, do not indicate that a 
reliable equipment can be designed 
to be subjected to repeated 500 G 
shocks without deterioration of tube 
characteristics. In addition, experi- 
ence indicates it is almost impossible 
that any particular electronic equip- 
ment will have a tube mounting de- 
vice such that the tube manufac- 
turer’s standardized shock test re- 
sults will be exactly simulated. 

One of the problems in the stand- 
ardization of shock tests which is 
quite formidable is the apparently 
simple definition of short circuits 
There were two basic questions; how 
low a resistance constitutes a short 
circuit, and how long should this low 
resistance exist during the applica- 
tion of the shock wave to constitute 
a short circuit? This was finally re- 
solved into a definition that 50,000 
ohms maximum and 100 micro- 
seconds minimum constitute a short 
circuit. One reason for the relatively 
long time constant was the necessity 
for the extensive cabling facilities to 
the short test indicating equipment. 
This results in shock test data which 
does not record an intermittent short, 
of a duration ot a few microseconds, 
during the application of shock. In 
addition, so called “transient shorts” 
are not considered as official rejects 
on most JAN specifications although 
they are usually recorded on the 
shock test data. A “transient short” 
is defined as a short circuit during 
the application of shock which does 
not exist after the application of 
shock and cannot be made to indi- 
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cate a short under subsequent tap- 
ping. Thus, the shock test specifica- 
tions tolerate occasional short cir- 
cuits which may exist for a few 
microseconds during shock. If there 
are any equipments which must 
function during the application of 
hundreds of G shock, and which 
would mal-function by the existence 
of a short circuit of a few micro- 
seconds, the problem will not be re- 
solved by simply specifying tube 
types with JAN shock ratings. The 
existence of any equipments with 
this type of design requirement 
should be discussed with the cogni- 
zant Military Service Project Engi- 
neering Group, with the tube manu- 
facturer, and with the Panel on Elec- 
tron Tubes. 

] ‘Electron Tube Ratings at Very High Al- 
titudes,’’ R. J. Bibbero, TELE-TECH, May, 
1951, p. 42 

2. “Shock Testing of Airborne Electronic 
Equipment”; Charles E. Crede, TELE 
TECH, July, 1951, p. 36, August, 1951, p. 36 
Part Two will appear in March. 


Enlarged Multi-Tron Facilities 
Multi-Tron Laboratory, established 

four years ago, has moved to greatly 

enlarged quarters at 4624 W. Washing- 


ton Blvd., Chicago, Ill., to fulfill the 
increased demand for research and 
manufacture of special purpose tubes, 
electron gun mounts, precision assem- 
blies for vacuum tubes, and tool and 
die units. The company, headed by Mr. 
Nicholas D. Glyptis, is credited with 
the development of an ion filter using 
coaxial electric and magnetic fields and 
an ionization gauge of the continuous 
degassing type. 


Thordarson Manual Lists 
50,000 Transformer Designs 


Over 50,000 transformer designs are 
included in the cross-indexed book be- 
ing published by the Thordarson Mfg. 
Div. of Mt. Carmel, Ill. This reference 
work covers virtually the entire field of 
filters, chokes and transformers, and 
makes available to the engineer, the 
field-proven designs accumulated dur- 
ing 56 years of work. In addition to 
providing manufacturers with a wealth 
of practical transformer information, 
this material provides Thordarson’s en- 
gineering department with an effective 
method of handling quotations by find- 
ing the existing design and specifications 
most nearly resembling the new job, and 
making the modifications required by 
the customer’s particular needs. 


13 TRANSMITTERS OPERATING ATOP EMPIRE STATE 


Dr. Frank Kear inspects the Empire State TV antenna tower which was completed at a cost of $875,- 
000 and has 13 transmitters including five TV picture, five TV sound and three FM, simultaneously 
radiating signals from the 222 ft. structure. The 60 ton tapered tower is eight ft. square at the base, 
has 116 radiating elements, is fed by more than 60 pipes and coaxial lines, can withstand wind 
velocity of 150 mph, has an automatic de-icing system and intercom arrangement between stations. 
An estimated audience of 17 million people within a radius of 70 miles are serviced by the project 
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STANDARD ELECTRONIC COMPONENTS 


For the past quarter of a century CINCH Com- 
ponents have filled the requirements developed 
by the rapid changes in the Electronics industry. 
Today, judged by demand and performance, 
CINCH is producing the STANDARD metal plas- 
tic assembly. 
Consult Cinch 


Cinch components are 
available at leading Elec- 
tronic jobbers—everywhere 


MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


Microwave messages 


keep moving 


with 
ONAN Standby 
Electric Plants 


High winds, severe electrical storms, 
and sleet conditions are a constant threat 
to the electric power supply for the Rock 
Island railroad’s microwave system be- 
tween Goodland and Norton, Kansas. 

BUT MESSAGES KEEP FLOWING! 
In each of the repeater stations along the 
100-mile route, an Onan 1000-watt emer- 
gency electric plant stands guard. When 
electrical power fails for any reason, the 
Onan plant starts automatically and trans- 
fers its output to the repeater unit circuit. 
When regular power is restored, the plant 
stops by itself. 

These Onan plants need no attention 
between periods of operation and will 
run continuously when necessary. Their 
dependability has been proved in installa- 
tions for microwave systems serving pipe- 
line operators, state police, utilities, tele- 
vision networks, game wardens and 
others... making sure that vital messages 
get through. 


a3-. 


Goscline-driven models—400 to 35,000 watts. Air- 
cooled portable and water-cooled stationary types. 
All standard voltages and frequencies. 

DIESEL ELECTRIC PLANTS—2,500 to 55,000 watts. 
Air-cooled: 2,500 and 5,000 watts. Water-cooled: 
12,500 to 55,000 watts. 


| CONSULT US ON YOUR STANDBY PROBLEMS 
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SONS INC. 


Bi 


7883 Univ. S.E., Minneapolis 14, Minn. 


PRODUCTS 


64 


TV Photography 


(Continued from page 49) 

sive and the low key scene will ex- 
hibit a saturation of highlight gra- 
dations. It is possible to assume a 
reference level at blanking pulse 
tips, detect the departure of the ac 
axis therefrom, and inject a com- 
pensating bias. Positive de insertion 
at the kinescope grid can accom- 
plish this process and hold all sig- 
nals with blanking at visual cut-off 
(or wherever else the bias may be 
set). Fig. 4 illustrates this condi- 
tion for ideal operation. When it is 
desirable to photograph an electri- 
cally reversed image resulting in a 
direct film positive, the photo- 
monitor should also cause the de in- 
sertion polarity to be properly ap- 
plied, and inject a reversed blanking 
to mask the retrace lines. 

Two methods of photographic re- 
cording present themselves at this 
time. One is a series of single frame 
stills and the other is cinematog- 
raphy. Any integral inumber of 
television frames may provide the 
exposure for one film frame; how- 
ever, a unity frame ratio minimizes 
action blurring. Thus, at the start 
of one frame the mechanical shutter 
is caused to open or a high kine- 
scope bias is removed. The shutter 
is closed or the kinescope extin- 
guished after one complete scan, 
and the film is advanced for subse- 
quent exposures. By utilizing the 
actuating pulses of the TV system to 
control exposure time, guarantee is 
made of an exact integral TV-film 
frame ratio. Exposure may be started 
during any position of the scanning 
beam, as long as its duration is an 
integral multiple of scanning frame 
time. Pulsed operation of the kine- 
scope presents the added complica- 
tion of focus and beam current ad- 
justment. The latter may be cali- 
brated against degrees rotation of 
the bias and video gain controls for 
a 50% axis picture. Focus should 
be made before pulsed operation 
begins. 

Cinematography of the kinescope 
image must resolve the difference ir 
film and TV frame rates. The frame 
ratio between 40 sequential TV and 
24 film is 5:3. If the exposure ratio 
is unity with 2/3 frame _ interval 
(2/3 — 1/40 = 1/60 sec) allowed for 
pulldown, then the 5:3 fraction is 
maintained (see Fig. 5). The pull- 
down interval calls for a _ 144° 
shutter, twice that of the commercial 
requirement. Thus it is a simple 
matter to utilize existing equipment 
with minor modification. A higher 
exposure duty cycle may be ob- 

(Continued on page 66) 
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INEXCELLED FACILITIES FOR SUB-CONTRACT WORK 


and our reputation for keeping costs at a minimum 


TYPICAL UEC PRODUCTS 
FOR THE ARMED FORCES 


AN/VRC-2—25 watt two-way mobile and fixed 
FM communication equipment in the 30-40 mc 
range. 

AN /PRC-6—Successor to World War Il ‘“‘Handie- 
Talkie’. 

AN /PRC-8-9-10—Newest version of “‘Walkie- 
Talkie’’. 

TS-297 /U—Pocket type general purpose multi- 
meter. 

TS-352/U—Larger and more rugged multimeter. 
R-122—Marker Beacon Receiver for aircraft. 
H-33 /PT—Lightweight handset and new 10 pin 
connector used with many types of military 
equipment. 

PP-281-2—Miniature power supplies for use 
on AN/GRC-3 thru 8. 


Manufacturers of 
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MANPOWER 


ENGINE jo 


Utility Electronics Corporation 


231 Grant Avenue East Newark, N. J. 


ELECTRONIC AND _ ELECTRO-MECHANICAL 


ERING 4 


Put an end to 
production worries 
by using our 


@ 150,000 square feet of space 


@ Large staff of capable engineers and 
draftsmen 


—& Complete laboratory facilities 

@ Complete familiarity with military 
requirements 

Experienced technical writing group 
Modern assembly methods 
Protected for security 
Advantageous location 


As one of the better manufacturers of electronic equipment, and 
a truly large producer for the U. S. Army Signal Corps, we invite 
you to use the modern engineering or production facilities of Utility 
Electronics Corporation in the design, development or manufacture 
of military electronic equipment, assemblies, or components—any- 
thing in electronics or communications. Our record as a defense 
producer is your assurance of delivery ON TIME and at MODER- 
ATE COST. 


If you have a perplexing problem and need additional engineer- 
ing or production capacity, we invite you to inspect our facilities. 
We feel sure a visit will convince you. 


EQUIPMENT 


NEW- Fast - Reliable - Lower Cost! 


* DIRECT READING 
3% COUNTING TO 1,000,000 CPS 
3% RUGGED PLUG-IN CONSTRUCTION 


’ 

B complete line of decimal counting units includes the 
improved Models 700A and 705A, now offering higher counting 
speeds, increased stability and longer operating life. Two new units, 
the 706A and 707A, have been added to provide maximum counting 
rates of 350,000 and 1,000,000 cps respectively. All units are designed 
for cascade arrangement to provide any desired total count capacity. 
All units of same model number interchangeable without adjustment. 


Instantaneous reset to zero through opening of grid return circuit. 


SPECIFICATIONS 
MODEL MODEL MODEL MODEL 
700A 705A 706A 707A 
Maximum Counting Rate 40,000 cps 100,000 cps 350,000 cps 1,000,000 cps 
| Resolution—Pulse Pairs | 5 u se Sp sec. , | 1p sec 0.8 p sec. 
Tubes 4-5963 4-5963 <n geryd 
"Plug-In Mounting ~ octal | Octal =| 11 pin 11 pin 
| Dimensions =| 196"x512"x5¥2" | 196"x512"x512" | 242"x5Y2"x512" | 3V4""X5Y2"X5¥2" 
Tweignt = =—SSt*=*é<Ci«*Y:*S*<“‘«‘é te. ~S«EStstid oe. ~The 24 02. 
Priceyé* | $50 ee $145 


“ LOWER COST— A Berkeley Policy 


Continually- widening applications for Berkeley instruments and 
components have enabled us to realize substantial economies in manu- 
facturing cost. These benefits are distributed equably among those 
who have made them possible—our customers, our engineering and 
manufacturing group, and our field organization. To you, the user of 
Berkeley instruments, these benefits accrue in the form of better and 
better equipment at lower and lower cost. 


FOR COMPLETE INFORMATION, please write for bulletin 7OO T 


2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 
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tained if the film travels at 16 frames 
per second. Now the frame ratio is 
5:2, and two TV frames may be ex- 
posed to each film frame with a half- 
frame (1/80 sec) allowed for 
pulldown, The shutter here is 72 
corresponding to that of available 
transcriber cameras. A simple gear 
modification can reduce the 24 frame 
standard to 16 frames. 

A possible objection to the 16 
frame rate may be the extent of 
action blur introduced by exposing 
two television frames to one film 
frame. Consider an airplane in level 
flight at 600 mph at an altitude of 
1000 ft. It is equipped with an image 
orthicon camera provided with a 
1 in. lens and scanning 350 lines 
frame. If the aspect ratio is 3 x 4 ona 
1.6 in. diagonal, then the height of the 
image in the direction of flight is 
0.96 in. During one frame interval 
(1/40 sec) a given point on the 
ground will advance 7.3 television 
lines. In one second this same point 
will have advanced 292 lines or 
nearly out of the picture. Even with 
attempts made to immobilize the 
optical image it may be necessary to 
expose film at 24 frames, although 
immobility of only a few lines dura- 
tion will considerably help eliminate 
skip motion. 

A serious loss of detail may ensue 
as a result of motion between re- 
cording camera and kinescope. All 
possible care must be taken to pro- 
vide optical stability. Adequate 
shielding and isolation of deflection 
circuits will prevent spot deflection 
modulation. The use of 35 mm film 
of highest available resolving power 
is advisable. 


Federal to Install PTM 
System in Pacific Northwest 


The Bonneville Power Administration, 
which is operating one of the world’s 
largest microwave communication sys- 
tem for a power utility, has contracted 
for an additional pulse-time-modula- 
tion microwave link to connect its John 
D. Ross sub-station in Washington with 
a similar station in Goshen, Oregon— 
a distance of 128 miles. 

As in the initial installation, which 
was placed in operation during October 
1950, equipment for the new link will 
be manufactured by Federal Telephone 
and Radio Corp., Clifton, N. J. Employ- 
ing 14 channels of the 23 for which the 
installation may be equipped, the new 
Federal PTM system will provide facili- 
ties for telemetering, supervisory con- 
trol, VHF mobile radio, and telephone 
communication. Provision is also made 
for the installation at a later date of a 
unique fault-location device that not 
only detects power-line faults automati- 
cally but records the date, time and 
location of each fault to within 500 feet. 
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... Of the laminated plastics variety! 


He is the Taylor Sales Engineer. 


With his wide experience and thorough knowledge 
of laminated plastics, and with the complete facili- 
ties of the Taylor Fibre Co. at his disposal, he is 
ready to step in and help you find ways and means 
to make your product or part better with Taylor 
Laminated Plastics. 


By pointing out the plus-values of Taylor /u/l-line 
Service, he can show you how to solve that ‘tough 
one” with one or more of the many grades of Taylor 
Vulcanized Fibre, Phenol Fibre, and Glass Melamine 
¢ and Silicone Laminates, available in sheets, tubes, 


“ rods,/coils and strips. 


He’ll point out, too, how Taylor’s completely- 
equipped Fabricating Service can quickly turn out 
precision-made parts having the exact physical, 
electrical, chemical and mechanical characteristics 


you require. 


Whatever your laminated plastics problem, you can 
be sure of full scale help from the Taylor Sales 
Engineer. May we have him call? There’s no obli- 


gation, of course. 


We have just prepared a new, 


handy data sheet which lists all 


Taylor Laminated Plastics 


TAYLOR FIBRE CO. 


favior NORRISTOWN, PENNSYLVANIA 


LA VERNE, CALIFORNIA 


OFFICES IN PRINCIPAL CITIES 


and Vulcanized Fibre with 


corresponding government grades. 


We'd like to send you a copy. 
Write for Data Sheet TT2. 
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THE ARM WITH A HAND 


HAS “*SLIDE-IN”’ CARTRIDGE HOLDER 
This fine quality Clarkstan tone arm features a 
special Slide-In cartridge holder that accommo 
dates all standard cartridges, including the Gen 


RPX-050 


just twist a thumb screw and the 


eral Electric It's easy to use no 


soldering 


cartridge is securely held in place. Positive ele 


trical contact is assured by silver plated spring 


loaded plungers. Accurate balance is easily main 


tained by a quick weight adjustment that gives 


proper needle force. The Clarkstan Arm plays all 


LP, microgroove and standard records. Comes in 
and 17” 


bulletin #172-N 


two sizes for records up to 12” See your 


obber or 


CLARKST 


write for 
corr ELECTRONICS DIVISION 6N. 


11921 W. PICO BOULEVARD 
LOS ANGELES 64, CALIFORNIA 


Complete RIDER TV information in new 
form. Individual manufacturer's complete, 
factory authorized data, boxed separate- 
ly. Indexed for easy filing, quick refer- 
ence... faster, easier, more profitable 
servicing! Only $2.00 at your jobber’s. 


CDR 


dow F Ruger 


PUBLISHER, 18 C. 


480 Canal St.,N.Y.13, N.Y. 
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CUES for BROADCASTERS 


(Continued from page 43) 


sult of the experiences, Guy gave 
| assurance that UHF transmitting 
plants will be reliable, stable and 
economical to build and operate, 
comparable with VHF stations, and 
that adequate technical information 
is now available with which to pro- 
ceed with their planning, construc- 
tion and operation. 


Time Delay System 
for Network Programs 


EDGAR T. CARTER, Studio Engi- 
neer, KUJ, Walla Walla, Wash. 


NVERY station owner has un- 
E- doubtedly wished that he could 
delay a program for a half minute, 
so he could sell a juicy one-minute 
spot announcement in the regular 
half minute station break time. With 
the device described below this can 
be done—provided there is a local 
production at the end of the network 
program from whence the lost half 
minute can be recaptured! 

When recording at 7% in. per sec- 
ond, 18 ft. 9 in. of tape will account 
for 30 seconds of recording or play- 
ing time. If one can record this 
amount of tape and then commence 


semeccespesopten 


| 


$ 


KK 
\ \\ ‘ S ~ 
BMA AOS . 


the playback, a delay of 30 seconds 
can be introduced in any program. 

As currently used, the tape is 
guided around idler wheels attached 
to the side of the rack; from the re- 
cording machine to the top idler; 
down to the bottom idler; up to the 
top of the rack again; down half way; 
and thence over an empty reel and 
to the record-playback head of the 
second machine where it is played 
back. The tape is taken up on the 
take-up reel of the original machine. 

The idler wheels are merely reels 
on which “leader and timing” tape 
are supplied, mounted on suitable 
spindles so they do not run too freely. 
There is little friction in the idler 
system. Improvements are obvious: 
well machined idlers; a few more of 
them, perhaps, to steady the tape; 
and a separate playback head to 
avoid involving the second recorder. 
But the scheme works as is! 

The next step, which is quite 
feasible, but perhaps unethical, is to 
devise an arrangement which will 
speed up the playback a wee mite 
and take up all the 18 ft. 9 in. of 
slack during the half hour program 
period. 


TO FREE ANTENNA REFLECTORS OF ICE 


The problem of keeping TV and microwave antenna reflectors ice-free in the dead of winter 
has been solved by Workshop Associates, a division of the Gabriel Co., in Needham Heights, Mass., 
which mounts GE Calrod tubular heaters on the rear of the reflectors, quickly turning ice and snow 
into water which is drawn off through drain holes on the reflector surface. The Calrod heaters, 
rated between 500 and 2000 watts—depending upon location and weather conditions—are first 
assembled and placed in a false back where they rest on asbestos pads. These false backs, con- 
taining two 126-inch lengths of Calrod, are then mounted on the back of the reflectors. 
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* 2 
audiodises For more than 12 years, Audiodiscs have 


consistently set the standards for the finest professional performance 
in instantaneous and master disc recording. Their flawless perfection, 
wide-range frequency response, extremely low surface noise at all di- 
ameters and complete freedom from humidity effects are just a few 
of the reasons why Audiodiscs are first choice with professional record- 
ists from coast to coast. They know from long experience that they 
can depend on Audio for the consistent, uniform quality that is so 
essential in modern sound recording work. 


* 
> 
audiotane Wherever professional-quality magnetic re- 


cordings are made, the trend is to Audiotape. That’s because Audiotape 
is made by audio engineers for audio engineers — with the right com- 
bination of properties for finest performance in any tape recorder. 
Produced on Audio’s highly specialized precision coating machines, 
Audiotape has achieved unequalled uniformity of output — plus maxi- 
mum output with minimum distortion at practical bias range. What’s 
more, it’s less sensitive to bias changes, has no audible low-frequency 
modulation noise, and is guaranteed splice-free in both 1250 and 2500 
ft. sizes, plastic base. In every respect, Audiotape meets the exacting 
standards of quality and performance which have characterized Audio- 
discs for more than a decade. 


* e + e a 2 
caudiofilen’ sends the a. audiopounrts 


are preci- 
vantages of finest quality magnetic sion matched recording and repro- 
recording to motion picture and TV ducing styli available in types and 
applications. Available in 16mm, _ sizes to meet the precise requirements 
17’2mm and 35mm sizes. for every phase of disc recording work. 
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for 
consistent, uniform 


NEW Free 
Handbook on 
The Fundamentals 


of Magnetic Recording 


This completely new and up-to-the-minute tech- 
nical manual contains 50 pages of valuable in- 
formation on basic magnetic principles and 
tape performance. Professiona) recordists will 
find it extremely interesting and helpful — an 
important addition to their reference files. A 
request on your business letterhead will bring 
you a free copy by return mail. 


Write to Audio Devices, Dept. T3. 


*Trade Mark 


» 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N.Y. 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables “ARLAB" 


Audiodises are manufactured in the U.S.A. under 


exclusive license from PYRAL, S.A.R.L., Paris 


General Industries’ 
Model TR 3-Speed Phonomotor 


Dependability. . . 


an important reason why leading 
manufacturers prefer General Industries’ 


3-Speed Phonomotors 


Year after year, General Industries’ 
Smooth Power Phonomotors provide 
trouble-free performance — backing up fine 
radio, television and record-changer 
engineering with highest quality motor 


design and construction. 


Write for complete information, including 
specifications, design features and 
dimensions. Quantity price quotations 


available on request. 


THE GENERAL INDUSTRIES CO. 
Department MB, Elyria, Ohio 
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Inductor Design 


(Continued from page 52) 
result, in the English-system of 
units, is: 

b E 


rms 
D, = IMB —— 1088 2 (ins)... (18) 


ee 


It should be noted that this factor 
“b” is not equal to the hysteresis 
constant “a” furnished by Western 
Electric for their molybdenum perm- 
alloy cores. It can be shown that: 

b = (3/8) wu’, a X 10°7° 

Since it is not practical to use the 
equation for D, in a form independ- 
ent of coil inductance, it is best to 
express it in terms as simple as pos- 
sible and derive a different expres- 
sion for each core that is to be used. 
The values for particular coils can 
then be substituted into this expres- 
sion as needed. For instance, for the 
four cores which have been men- 
tioned, the following expressions can 
be derived from Equation 9 by sub- 
stitution of the appropriate hystere- 
sis constants, core areas, and per- 
meabilities: 

Core A 1. = 125 D, = (633 Erms) /Nf 
Core Bu= 60D, = (956 Erms) /Nf 
CoreC p= 26D, = (885 Erms) /Nf 
CoreDu= 14D, = (789 Erms) /Nf 

(The reason why the constant first 
gets larger and then smaller is that 
core A is a different size from the 
others.) 


Using Equations 


Equations of this type can be used 
in two ways. First they can be used 
to express the voltage limitation on 
any given coil—that is, to specify 
the maximum voltage which can be 
used across the coil without lower- 
ing its Q appreciably. Or alterna- 
tively, if a certain voltage must be 
used across the coil, the equations 
can be used to specify the increase 
in the dissipation factor which will 
be suffered as a result. 

For instance, for the 1.3 henry 
coil that has been used as an ex- 
ample, use of equation for Core A 
will show that if the voltage is held 
to 6.1 volts or less, there will be no 
more than a 10% increase in dis- 
sipation factor by hysteresis losses 
anywhere in the useful frequency 
range. Or, if the coil is to be used 
only at the specified frequency of 6 
KC, the voltage may be allowed to 
go to 15.5 volts. 

In order to verify the relations 
which have been derived, a series of 
very careful measurements of hys- 
teresis dissipation factor was made 
for the sample 1.3 henry coil, and 

(Continued on page 73) 
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DUMMY LOAD 
DA 22/U 


POLAR RECORDER 
Model PRS-1A 


STREAMLINED 
AIRCRAFT ANTENNA 


WAVE METER 
Model WM-660 
6 to 60cm range 


COAXIAL SWITCH 
Single-pole, four-throw 
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: 
ae 
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RADAR CROSS-SECTION 
MEASURING EQUIPMENT 


NOW Thompson Products Expands Its Electronic Facilities 


We are pleased to announce the affiliation 
of the Antenna Research Laboratory, Inc. 
of Columbus, Ohio with the Electronics 
Division of Thompson Products, Inc. The 
Antenna Research Laboratory is now 
a wholly-owned subsidiary of Thompson 
Products, This company has had extensive 
experience in the design and development 
of antennas, electronic instrumen- 
tation, and microwave components for both 


military and commercial requirements. 


This affiliation makes available to the 
industry research and development facili- 
ties and production capacity for antennas, 
dummy loads, polar recorders, coaxial 
switches and allied electronic equipment. 


Address inquiries concerning your require- 
ments to Thompson Products, Inc., 
Electronics Division, 2196 Clarkwood Rd., 
Cleveland 3, Ohio. 


Thompson € Products, Inc. 


ELECTRONICS DIVISION + 2196 CLARKWOOD RD. - CLEVELAND 3, OHIO 
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gives you 


Double Duty TV! 


When you invest in GPL TV studio equipment, you’re 
buying field equipment as well. Every GPL unit provides 
unparalleled flexibility, light weight, easy handling, precise 
control. Let GPL engineer your station, from camera to anten- 
na. Have The Industry’s Leading Line—in quality, in design. 


Camera Unit 


Precision-built, lightweight, 
fast-handling. Push-button 
turret, remote iris control, 
remote focus and range se- 
lection. Easiest to service. 


Video Switcher 


Full studio flexibility any- 
where. Control can view, 
preview, fade, dissolve, etc. 
Views any of 5 inputs, 2 
remotes, outgoing line. Twin 
fade levers. 


WIRE 
OR PHONE 
FOR DETAILS 
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Complete 


Camera Control Unit 


Touch-identified controls. 
81,” monitor tube. Split or 
single headphone intercom 
system. CRO views horizon- 
tal, vertical, and vertical 
sync block. Iris control. 


Camera Power Unit 


Rugged, dependable, com- 
pact. Matched to other units 
in GPL chain. Standard re- 
lay panels swing ovt for 
maintenance. 


TV Station Installations from Camerg to 


3-2 Projector 
Portable sync unit. No need 
for special phasing facili- 
ties. Projects rear-screen or 
“‘direct in."' Ideal for re- 
mote origination of film. Re- 
lieves load on Telecine. 


| 
Professional TV Projector 


Highest quality 16-mm pro- 
jector designed specifically 
for TV. Delivers 100 foot- 
candles to tube. Sharp, 
steady pictures from 4000- 
foot film magazine, 


Synchronizing Generater 


Affords maximum circuit re- 
liability without operator 
adjustment. Binary counters 
and delay lines, sta'sle 
master oscillator. Built-in 
power supply. 


Provides revolutionary re- 
mote control of camera 
focus, lens change, pan, tilt. 
Styled to match other com- 
ponents in the GPL TV line. 


i 
my SEE REMOTE CONTROL IN ACTION—BOOTH 18-20 1.R.E. SHOW! 


General Precision Laboratory 


iw COR? F OR A TE DO 


PLEASANTVILLE 


NEW YORK 


TV Camera Chains * TV Film Chains * TV Field and Studio Equipment * Theatre TV Equipment 
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the results compared with values 
predicted from equation for Core A. 
Fig. 9 shows this comparison. It will 
be noted that there is a slight droop- 
ing away from a linear relation for 
the higher voltage values. This is 
where the law of flux variation of 
Rayleigh,*:° which has been as- 
sumed here, begins to break down, 
and the variation begins to tend 
toward that predicted by Steinmetz® 
for high flux densities. This merely 
means that when the equation for 
Core A is used to predict the in- 
crease in dissipation factor for rela- 
tively high terminal voltages, the 
results will be somewhat pessimistic, 
but this is in general not at all seri- 
ous. (It should also be noted that 
this condition of a relatively low fre- 
quency of operation and a_ small 
number of turns is very nearly the 
worst possible case from the stand- 
point of hysteresis losses.) 

The dielectric loss in the electric 
field set up by the coil is one of the 
most troublesome of all coil losses. 
It has one of the most serious effects 
upon coil performance; it is one of 
the most difficult to eliminate in an 
actual coil; and it is probably the 
most difficult of all to handle analyt- 
ically. These computational difficul- 
ties are so serious, that in the usual 
method of coil design, the assump- 
tion is almost always made that the 
distributed capacitance of the coil is 
negligible—not because it usually is, 
but because there is no simple way 
to calculate the value of the equiva- 
lent series resistance to represent 
the loss. 

With the present method of coil 
design, however, this loss is quite 
readily handled by a combination 
empirical and graphical procedure. 
It is apparent from Equation 7 that 
the dissipation factor D,,, will be 
directly proportional to the square of 
the frequency (since D, and f, will 
be constants for any given coil). 
Therefore the plot of dissipation fac- 
tor versus frequency on a log-log 
plot will be a straight line of slope 
2, as indicated in Fig. 10. But now 
the sum of this dissipation factor 
and those of the other two most im- 
portant losses in the coil will no 
longer be the smooth symmetrical 
curve which was shown in Fig. 4. 
Rather it will be a seriously asym- 
metrical one such as the sum curve 
of Fig. 10. 

The important thing to note from 
this figure is that for every particu- 
lar relative positioning of D,, D, and 
D..», there will be a completely 
unique shape for the total dissipa- 
tion factor curve. If any of these 
curves moves relative to the others, 
(Continued on page 74) 
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For better circuit and 
panel arrangements 


Couple with...... 


Kei Flexible Shafts 


BY CONNECTING variable elements to their control 
knobs with S.S.White flexible shafts, you can mount 
the coupled parts where and how desired to satisfy 
all wiring, assembly, space, servicing and operating 


conditions. The shafts are especially designed to pro- 


vide smooth, responsive control whether operating in 


curves or in a straight line. 


What’s more, S.S.White flexible shafts are quickly 


and easily installed, require no alignment and retain 


their sensitivity throughout the life of the equipment. 


For details, 


SEND FOR THIS 256-PAGE 
FLEXIBLE SHAFT HANDBOOK 


Complete, authoritative information 
on flexible shaft construction, selec- 
tion and application. Copy sent free 
if you write us direct on your busi- 
ness letterhead, giving your title. 
There’s no obligation. 


One, 
nec hie mousrnsar DIVISION | 


DENTAL PAFG. CO. Dept. Q, 10 East 40th St. 
NEW YORK 16, N. Y. a 


Western District Office * Times Building, Long Beach, California 
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604B DUPLEX 


E nthusiasticalty acclaimed by engineer and music 
lover alike, the ALTEC 604B Duplex is still the finest loud- 
speaker of its type ever produced. 

Its smooth frequency response, fine musical qualities 
and exceptional efficiency make it the choice for professional 
monitoring, auditioning, and for those whose critical tastes 
demand the best for home music installations. On one frame, 
the 604B Duplex incorporates independent high and low 
frequency reproducing units, designed to function without 
distortion-producing interaction. Built-in multicellular horn 
properly loads high frequency unit and permits optimum 
dispersion of “highs.” Frequency response of 30 to 16,000 
cps more than spans the FM range. 


ASK FOR A DEMONSTRATION 
DEALERS EVERYWHERE 


LANSING CORPORATION 


9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 


an entirely different shape will be 
obtained for the sum curve. Further, 
the converse is also true. For each 
possible total dissipation factor curve 
there will be one and only one pos- 
sible relative positioning of the three 
component curves. 

This fact, of course, immediately 
suggests the construction of a tem- 
plate of possible curve shapes, to- 
gether with the component lines 
which are summed up in each. Such 
a template is shown in Fig. 11. The 
two 45° lines represent the D, and 
D, curves intersecting at some ar- 
bitrary position. A whole family of 
D.,, lines was then drawn in at 
varying relative positions to the two 
original lines, and the sum of the 
three was found in each case, thus 
yielding the family of curves that is 
shown. By use of this template it is 
thus possible to separate the three 
component curves given any experi- 
mentally determined sum curve. The 
template is merely placed over the 
experimental plot and the particular 
one of the family of sum curves 
which best fits it is found. The com- 
ponent dissipation factor lines are 
then readily drawn in. 

It is now evident, however, that 
the simplified picture used for selec- 
tion of the proper core in the begin- 
ning of this discussion and involving 
a family of smooth, symmetrical 
curves distributed along the fre- 
quency axis, must be modified a bit. 
There will actually be an infinite 
number of different possible curves 
for each core, corresponding to the 
different inductances which can be 
wound upon it. 

What is actually done is to plot 
two curves for each core, represent- 
ing the two extremes of all the pos- 
sible curves for coils upon that core 
—one corresponding to the maxi- 
mum inductance which can _ be 
wound (finest possible wire), and 
the other to the minimum inductance 
possible (largest wire the machine 
will handle). A plot similar to Fig. 
4 is still used for selection of the 
proper core, but there are two 
curves shown for each core. The 
particular two which would be 
shown for the core A, for example, 
are shown in Fig. 12. 

Plotting of these two curves for 
each core is not sufficient, however, 
for there would still be a possibility 
of ambiguity in the selection of the 
core, and the predicted results would 
be rather vague. For instance, for 
the particular 1.3 henry, 6 KC coil 
which has been used as an example, 
it is not at all obvious just how near 
the final dissipation factor would be 
to the relatively good value repre- 
sented by the 343 millihenry coil and 
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Of course ne are prepa red 


To help supply the growing need for military how” to your problems, military or civilian. We 
equipment, Heppner has tooled and produced specialize in Electro-magnetic and magnetic de- 
many items, some of which appear above. vices and our facilities are available for any related 

As the world’s largest producer of Ion Traps and product: Ion Traps, Centering Devices, Loudspeak- 
Centering Devices, we are ready to apply our “know ers, Focomags, Horizontal Output Transformers. 


Sa Ch Edi he f 


BOOTH 321-1. R.E. SHOW - MARCH 3-6 


HEPPNER MFG. CO. 


wt Round Lake, III. Phone Round Lake 6-2161 
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NECTIETER TUDES 


RUGGEDIZED BY 


ECLIPSE-PIONEER 


-FOR ADDED RELIABILITY 


INCREASED GETTER ects, 
TRIPLE MICA SUSPENSION 


INSULATOR (~~ 
CAP =z 


INSULATOR | aoe 


HEATER 


CATHODE 4)* ! ay 


SOLID ALUMINUM OXIDE 
HEATER INSULATOR ME- 
CHANICALLY SEPARATES 
HEATER FROM CATHODE 
TO ELIMINATE SHORTS 


ARC-RESISTANT MELAMINE BASE — 
WITH INTER-PIN weed 
COMPOUND FILLED BASE 
We are not in the standard vacuum 
tube business, but we are in the busi- 
ness of developing and manufactur- 
ing a reliable line of special purpose 
electron tubes —tubes that will serve 
and meet the stiff and varied oper- 
ational requirements of aviation, ord- 
nance, marine and other fields of 
modern industry. Typical of these are 
receiving type tubes such as Beam- 
Power Amplifiers, R-F Pentodes, 
Twin Triodes, and the Full-Wave Rec- 
tifiers illustrated above and described 


METAL GROMMET MICA 
REENFORCEMENTS 


“4 — EIGHT PILLAR SUPPORTS 


PILLAR 
SUPPORTS 


a 
a 


PILLAR _J. INCREASED 
SUPPORTS") SPACING 


INCREASED CATHODE TO 
PLATE SPACING REDUCES 
POSSIBILITY OF ARCING 
L BETWEEN THE TWO 
ELEMENTS 


~RUGGED PLATE DESIGN PROVIDES 
5 Nieto MECHANICAL STRENGTH 


DOUBLE-WELDED CONNECTIONS 


below. All of these tubes are ex- 
hausted on a_ special automatic 
exhausting machine capable of extra 
high evacuation, and are aged 
under full operating and vibration 
conditions for a period of 50 hours. 
In addition to the tubes described 
above, Eclipse-Pioneer also manu- 
factures special purpose tubes in the 
following categories: gas-filled con- 
trol tubes, Klystron tubes, spark 
gaps, temperature tubes and voltage 
regulator tubes. 


Loox For THE PIONEER marx oF Quatity 
REG. U.S. PAT. OFF. 


Electrical Characteristics of E-P Full-Wave Rectifier Tubes 


Peak Inverse Voltage 


ae Cathode Heating Time 


Impedance 


Peak Plate Current (per plate) 
D-C Heater-Cathode Potential 


Total Effective Plate Supply 


TUBE TYPE R.M.A,. 5838 
Heater Voltage 12 volts 
Heater Current 0.6 amps. 


1375 v. (max.) 

270 ma. (max.) 

450 v. (max.) 
1 min. 


150 ohms (min.) 


1375 v. (max.) 
270 ma. (max.) 
450 v. (max.) 


1 min. 


150 ohms (min.) 


1375 v. (max.) 

270 ma. (max.) 

450 v. (max.) 
1 min. 


150 ohms (min.) 


R.M.A, 5839 R.M.A. 5852 R.M.A. 5993 
26.5 volts 6.3 volts 6.3 volts 
0.285 amps. 1.2 amps. 0.80 amps. 


1250 v. (max.) 

230 ma. (max.) 

400 v. (max.) 
45 sec. 


150 ohms (min.) 


Other E-P precision components for servo mechanism and computing equipment: 


Synchros e Servo motors and systems e rate generators « gyros e¢ stabilization 
equipment e turbine power supplies and remote indicating-transmitting systems. 
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For detailed information, write to Dept. B 


‘ ECLIPSE-PIONEER DIVISION of 


TETERBORO, NEW JERSEY 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 
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Fig. 11: Template of sum_ dissipation 


curves for separation of capacitance losses 


how near to the rather poorer one 
when the inductance rises to 5.79 
henries. 

Fortunately a simple method of 
interpolation is possible using this 
same distributed capacitance tem- 
plate. It can be seen from an exam- 
ination of Equation 7 and Fig. 10 
that the position along the horizontal 
scale of the D.,,, line will be pro- 
portional to the resonant frequency 
of the coil f,. That is, doubling the 
resonant frequency of a coil will dis- 
place the D,,,, line to the right an 
amount corresponding to a 2 to 1 
increment along the horizontal fre- 
quency scale. Halving the resonant 
frequency would move it the same 
amount to the left, etc. Therefore, 
while the template is kept perfectly 
general, and the absolute resonant 
frequency is not specified for any of 
the curves on it, one is justified in 
choosing an arbitrary one of the 
curves as a reference and labeling 
all of the other curves in terms of 
the ratio of the corresponding reso- 
nant frequencies to the reference. 
See Fig. 11. 

Now consider the expression for 
the resonant frequency of the coil: 


f,=1/an\/LC, 


It is an experimental fact that the 
distributed capacitance of all coils 
wound on the same core (with the 
same type winding of course) is ap- 
proximately the same. Physical rea- 
soning shows that this result is rea- 
sonable since a decreased wire size 
means less capacity per turn but it 
also means that there are more 
turns. 

But if distributed capacitance is 
assumed to be constant for all coils 
wound on a given core, the resonant 
frequency equation shows that the 
resonant frequency will be inversely 
proportional to the square root of 
the inductance of the coil. The posi- 
tion of the D,,, line will then also 
be inversely proportional to the 


(Continued on page 78) 
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SELF-SUPPORTING AND 
lustration above shows five Truscon Steel Radio Towers TRUSCON STEEL COMPANY 


perating for Radio Station WMAK, Nashville, Tennessee 


PAWN 1092 ALBERT STREET 


isit the Truscon Booth, No. 230, at the IRE Conven- MARK OF MERIT 
on, Grand Central Palace, New York City, March 3rd YOUNGSTOWN lL, OHIO 
rrough 6th. 

7” Subsidiary of Republic Steel Corporation 
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2200 per cubic foot 
4] weigh just a pound 


Requiring a panel area just %” wide 
by %” high, these diminutive capacitors 
provide the answers to many problems 
encountered in the design of compact 
radio frequency equipment. 

JOHNSON Miniature Air Variables 
are available in three types: single sec- 
tion, differential and butterfly. Ideally 
suited for portable, mobile and airborne 
equipment thru the VHF range of fre- 
quencies, they are designed and con- 
structed with features that assure 
reliable performance throughout long 
service life. 


) Features 

@ Low inductance © Soldered plates assembled with precision 
tools @ Split sleeve bearings © Beryllium copper tension spring 
contact for permanent alignment, constant torque and low 
inherent noise © Differential and butterfly types electrically 
symmetrical @ Excellent vibration characteristic due to low 
inertia @ Steatite insulation impregnated with DC-200 
® Metal parts brass, nickel plated @ Single hole mounting 
bushing threaded 1/4-32 with flats to prevent turning 


© 3/16” shaft slotted for screw driver adjustment @ Plate 
spacing .017” © Peak voltage rating, 1250 


MOUNTING 
BUSHING 
JOHNSON Catolog 701, 
yours for the asking, 
describes this miniature 
line as well as other 
JOHNSON Variable 
6 Condonsors. 


SINGLE 
Cat.No. Nominal Capacity Number L 
Max. mmf. Min. Plates 
JOHNSON Minicture Air seed aa = : 3 a 
Variables are ee a 15M11 142 23 15 1-13/32 
production quantities wit 20M11 19.6 27 21 1-37/64 
features such as: 1. Locking DIFFERENTIAL 
on, 2. on 180 rie 6MA11 5.0 15 7 1- 7/64 
“a poner otal Seiene- 9MAI1 8.7 1.8 13 1- 7/32 
ey apne err 15MA11 14.2 2.3 22 1-13/32 
up to manre. 19MA11 19.6 2.7 31 1-37/64 
. BUTTERFLY 
ven se aacadiitg 3MB11 3.1 15 7 1- 7/64 
mn yews reemer peeee 5811 5.1 1.8 13 1- 7/32 
9MB11 8.0 2.2 22 1-13/32 
11MB11 10.8 2.7 31 1-37/64 


JOHNSON 


WASECA, 


MINNESOTA 
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Fig. 12: Design curves of minimum and 
maximum inductance for core A, U-—125 


square root of the inductance, on the 
arbitrary scale which has been set 
up. For instance, if one particular 
coil on a given core has a dissipa- 
tion factor of shape identical to the 
curve marked 1.0 on the distributed 
capacitance template, a coil on that 
same core which has one-ninth the 
inductances should have a_ shape 
corresponding to the curve marked 
3.0 on the template. Interpolation for 
the exact value of distributed ca- 
pacitance loss thus becomes a rela- 
tively simple matter of matching 
curves and considering the ratio of 
inductances. 

To see how this works out, con- 
sider the case of the 1.3 henry 
sample coil wound on core A. If the 
distributed capacitance template of 
Fig. 11 is placed over the total dis- 
sipation factor plots for core A, 
shown in Fig. 12, it will be found 
that the plot for the 5.79 henry coil 
on this core corresponds almost ex- 
actly in shape to the curve marked 
0.5 on the template. But the desired 
inductance is smaller than the 5.79 
henries by a factor of 4.45, so the 
resonant frequency should be higher 


by a factor of \/4.45, or approxi- 
mately 2.1. In other words, the final 
predicted dissipation curve for a 1.3 
henry coil on this core should lie at 
a position of about 1.05, between the 
lines marked 1.0 and 1.5 on the ar- 
bitrary scale used. 

Fig. 13 shows the final, measured 
value of the dissipation factor for 
the sample coil of 1.3 henries con- 
structed according to the specifica- 
tions laid down in this development. 

It should now be obvious, inciden- 
tally, why it is that this distributed 
capacitance loss can be thought of as 
a limitation on the inductance of a 
coil. For from either Fig. 11 or Fig. 
12, it is apparent that both the value 
of the maximum Q and the fre- 
quency at which it occurs will de- 
crease as the inductance of the coil 
is increased. For a given core, there- 
fore, there will be a maximum in- 
ductance for which any given Q and 
frequency range can be obtained. 

As seen from Table I, the dissipa- 

(Continued on page 80) 
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NOW! * 


R- COOLED 
FOR TV 


Eimac 4X20000A 


* 20 Kw Peak Sync. Output 
* 5 Mc. Bandwidth 
* 216 Mc. Operation 


* Ceramic Envelope 


: a 
' . . e j 
) Here s the companion tube to Eimac's sensational |} 4 
> 4W20000A ... the 4X20000A, the new powerful and prac- ——— 
7 = 
J tical air-cooled transmitting tetrode developed for TV on VHF. = \.~—+ 
1 The 4X20000A incorporates all the special characteristics of [==] 
3 , ; . : 
t the water-cooled tube including a ceramic envelope that 
e gives greater mechanical strength and higher resistance to 
F thermal shock. Integral contact fingers assure proper ter- 
d minal contact and simplify circuit construction. TYPICAL OPERATION 
‘sd H , : oe +e . Class-B Linear Amplifier — Television Visual Service 
* This tube's potentials are not limited to television. Write for (Per tube, 5-Me. Bandwidth, 216 Me) 
\- available literature. Peak Synchronizing Level 
t. load Impedance. . . . .. . 400 Ohms 
ba D-C Plate Voltage . . . . . . 5500 Volts 
D-C Screen Voltage sw ee ce on, wee 
- 2 SEE THE 4X20000A at the D-C Control Grid Voltage . . . —240 Volts 
aS Oe ee a 7.1 Amp. 
a D-C Screen Current (approx.) . . 500 Ma. 
" March IRE Show, our regular booth No. 36 Peak RF Grid Input Voltage . . 430 Volts 
| Plate Power Input . . . . . . 939.1 Kw. 
- Plate Dissipation . . . . . 16.5 Kw. 
Af Useful Plate Power Output . . . 20.1 Kw. 
P= Follow the Leeders to 
vil 
e- 
n- EITEL-McCULLOUGH, INC. & 
“ SAN BRUNO, CALIFORNIA a 
a- Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 
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Magnecorder tape recorders penetrated the frozen 
northland on Exercise Sweetbriar (joint operation of 
U.S. and Canadian air and land forces). Operating 
perfectly at 30 below zero, Magnecord recorders 
and amplifiers supplied the world with dramatic 
delayed programs from Alaska and the Yukon. 


Stateside radio men also know the dependable per- 
formance of Magnecorders. One of the hundreds of 
stations relying on Magnecorders is KELA, Centralia- 
Chehalis, Washington, where delayed programs and 
“on locations’ are handled with ease and confidence. 
Precision and fidelity make Magnecorders the first 
choice of radio engineers everywhere. 


MORE FEATURES GREATER FLEXIBILITY HIGHER FIDELITY 
PTZ acconimodates 1012” reels In rack or nsole, or in its really Lifelike tone quality, low distortion, 
and offers 3 head pc ve tim portable cases, the Magnecorder meet N.A.B. standards — and ata 
ing and pushbutton control. PT7 will suit every purpose. PT6 is moderate price. PT63 shown in rack 
shown in console is available for available with s (3%,", mount offers 3 heads to erase, record 
portable or rack mount Piven is and play back to monitor from the 


tape 


while recording 


ial 


WRITE FOR NEW CATALOG 


360 North Michigan Avenue 
Chicago 1, Illinois, Dept, TT-2 
Send me latest catalog of Magnecord equipment. 


Name 


City Zone State 


80 


6 Bix, : S34 2) Be 20 1» 
FREQUENCY 


Fig. 13: Final predicted dissipation curve 
for 1.3 h coil on core A, Q max—250 


tion factor due to residual loss is 
simply a constant of the core and is 
independent of all core and coil di- 
mensions. Since it cannot be con- 
trolled, it enters into the design 
procedure only as a guide in the 
selection of core material. It should 
be noted that no coil, however well 
designed, can ever have a dissipation 
factor less than the residual loss dis- 
sipation factor, so it is important that 
the type of material used should 
have a residual negligible with re- 
spect to the net dissipation factors 
which are expected. For the particu- 
lar case of molybdenum permalloy, 
this dissipation factor loss was so 
small that it did not enter into the 
design at all. 

The reader should by now have 
begun to realize the tremendous 
simplification offered by the pro- 
posed design procedure over the 
conventional approach. With the 
usual methods a different value of 
each equivalent loss resistance is 
obtained for each coil wound upon a 
given core, and even changing the 
operating conditions of a given core 
coil will necessitate recalculation. 
For this procedure, however, it has 
been seen that the copper loss, the 
eddy current loss in the iron, the 
eddy current loss in the copper, the 
hysteresis loss, and the residual loss 
all lead to expressions which are 
identical for all coils on the same 
core. In fact two of these losses—the 
eddy currents in the iron and the 
residual loss—are constant for all! 
coils using a given core material 
Furthermore, the design procedure 
deals largely with charts, which are 
not only easier to handle than ana- 
lytical expressions, but also show th« 
manner in which all component 
losses, as well as the total loss 
change with the independent vari 
able. 

For instance, the table in Figur« 
13 illustrates the design data whic! 
has been obtained for the 1.3 henr: 
coil used as an example. It will b 
recalled that every one of these de 
sign requirements was obtained a 

(Continued on page 82) 
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SS 


What’s inside a 
Rado Relay station ? 


Because microwaves travel in straight 
lines and the earth is round, there are 
123 stations on the transcontinental 
television route between Boston and 


Los Angeles. This view of a typical 


unattended station shows the arrange- 
ment of the apparatus which amplifies 
the signal and sends it on. 


ON THE ROOF are the lens 
antennas, each with its horn 
tapering into a waveguide which 
leads down to equipment 


ON THE TOP FLOOR, where the Pats 
signal is amplified, changed to 


a different carrier-channel and 
sent back to another antenna on 
the roof. Here are testing and 
switching facilities. Normally 
unattended, the station is visited 
periodically for maintenance. 


ON THE THIRD FLOOR are 


the plate voltage power supplies 
for several score electron tubes. 


ON THE SECOND FLOOR are 


filament power supplies. Storage 
batteries on both floors will 


operate the station in an emer- 
gency for several hours, but 


ON THE GROUND FLOOR is an 


engine-driven generator which 
starts on anything more than a 
brief power failure. 


Anything that happens—even 
an ‘opened door — is reported to 
the nearest attended station 
instantly. 


Coast -to-coast Radio-Relay shows 
again how scientists at Bell Telephone 
Laboratories help your telephone 
service to grow steadily in value to you 
and to the nation. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields. 
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For best service—buy locally 
For best tubes, buy RCA 


Your local RCA Tube Distributor can handle your tube 
requirements for communications in the fastest possible 
time—save you hours, even days of time and effort. He 
knows what tube reliability means in 2-way radio—is 
prepared to back up your operations with the finest trans- 
mitting and receiving types ever made... RCA! 


Call him up. His friendly service is just around the 
corner from you. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON. MH. J. 


~~, RCA-2E26, one of 2-way radio’s important transmitting types. 


| 


a glance either from a table or a 
graph, with the exception of the dis- 
tributed capacitance, which involved 
taking a square root of the ratio of 
two inductances, plus some simple 
manipulations with a template. Fur- 
thermore, these design charts and 
tables are easily constructed once 
the procedure has been established. 
It is only necessary to wind two coils 
for each core to be used, one of 
maximum inductance and the other 


| of minimum inductance. (Actually 
| only the maximum inductance is ab- 


solutely necessary though the use of 
two provides a check.) 

It should again be emphasized that 
the design concepts being advanced 
here are by no means limited to the 
design of toroidal coils. Fundamen- 
tally this paper is a new approach 
to the entire general problem of coil 
losses. For instance, the procedure 
is very useful in rapid determination 
of the applicability of a new core 
material, whether it is to be in 
toroids or in any other shape. By 
making a few simple measurements 
on a sample coil, varying the appro- 
priate quantities, it is a simple 
matter to separate the losses and 
assess quantitatively from a few 
minutes’ work the applicability of a 
given core material for any given 
applications. 

By a combination of graphical 
manipulation and physical reasoning 
based on a few simple concepts, 
much arduous algebraic manipula- 


| tion can be avoided, and a clearer 


understanding of physical phenom- 
ena involved in any inductor prob- 
lem can be obtained. 
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with the QP Portable POLARISCOPE 


for either Dynamic or Static Photoelastic Stresses 


PORTABLE LIGHT WEIGHT LOW COST 
f.. recently 


y announced G-R Type 1534-A weighing only 32 pounds! The 
Polariscope takes the study of stress analysis out polarizer 
of the laboratory and right into the design office, 
> aft} ry ‘ > > > ‘ } ‘ = 
the drafting room and the demonstration room. A 100-watt incandescent lamp is used for 
For the study of static and dynamic stresses 


analyzer and 
are sheets of Polaroid film which allow 
the unusually large optical field of eight inches. 


: : visual observations; the accessory Type 1532-B 

in transparent photoelastic models, this polari- Strobolume permits excellent photographs to be 

scope opens up many new possibilities in the taken at 40 microseconds (1/25.000 sec.) with 

~ 3 ¢ < ~ . , . v, +) 
design of structural members and in the demon- any long-bellows camera having a lens as fast 
. . . m” . c 
stration of stress analysis. as f/4.5 
The Type 1534-A Polariscope consists of an Th ' lat 7 eee 
assembly of light rods, supports and disc mounts © qa ye oS ee 
plates are easily removed. The instrument is very 
convenient to use, being simpler than an optical 
bench. It is only 36 inches long, 1414 inches wide 
and 16!. inches high, and permits 
se horizontal and vertical adjust- 

Type 1532-B Strobolume is cabs te peer J 

in place, with ats ments over wide ranges. 

power say al 6 - Type 1534-A Polariscope — 

rigrt. ( ne RnuUrlec , : tee ill wmina Se | geen NE 

nut readily removes ° includec 5490 00 

the Strobolume lamp ooo g 

} ify ) ‘ ‘ 

Te ee ' Type 1532-B Strobolume (40-microsecond 

the standard lamp a high-intensity stro —— light source 

for incandescent vis- for photograph y): $265.00 

ual observation. j J i 


te information. 


Analysts Bulletin 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass. 


ect NEW YORK 6 ‘ S. Michigan Ave. CHICAGO 5 


Seward St. LOS ANGELES 


TELE-TECH * February 1952 


TODAY'S 
NEEDS 


They're “anchors to the airwaves”, 
these JK crystals which pinpoint 
the RIGHT frequencies. Like much of 
today’s fine equipment, this Collins 
communications receiver prefers the JK H-9. 


DESIGNING 
TOMORROW'S 


So new their possibilities remain 
comparatively unexplored, JK ultrasonic 
transducers have become the youngest 
pioneers in laboratory research. 
They are supplied in any cut desired. 


, — * ru ee 


_ A MODERN THERMOMETER FOR OIL FIELDS 

=... Deep in the oil fields, the JK ultrasonic transducer has found 
ef" another dramatic application. It is used to measure temper- 

e5--->° atures far into the depths of the ground. When the signal 

Sostee. changes frequency below the ground, the temperature is 

> thus recorded. WHATEVER the crystal requirement, 

James Knights labs can furnish the crystal to do the job. 


FOR THE (retical 


Critical tolerances and precision work have put James 
Knights UP FRONT. Their aim: to furnish every 
type crystal ever made, whether out-of-date or still un. 
heard of. To be sure, consult JK design engineers. 


THE JAMES KNIGHTS CO. 


SANDWICH 2, ILLINOIS 


WRITE for free catalog, 
listing JK crystals 


84 


Audio Amplifier 


(Continued from page 37) 
1% intermodulation at 12 watts out- 
put as previously specified 

A saving in components and com- 
plexity of the circuit is achieved by 
direct coupling between the cathode- 
follower output and the previous 
stage. The potential at the cathode 
of the output stage is not critical, 
and some variations in previous 
stage plate potential can be tolerated. 
Output impedance is in the neigh- 
borhood of 500 ohms, and the signal 
level is sufficiently high to eliminate 
the normal possibility of noise inter- 
ference on the line between power- 
amplifier and pre-amplifier. 

Connecting cable may be several 
hundred feet in length without ap- 
preciable high-frequency loss. The 
signal lead, plate voltage lead, and 
ground return lead are in one 
shielded cable. In a second four- 
conductor cable, filament voltage 
and ac power leads to the power 
switch in the pre-amplifier are car- 
ried from the main amplifier. Con- 
nections to both units are made with 
easily disconnected plugs. 

Fig. (14) illustrates the construc- 
tion of the pre-amplifier with case 
and control panel removed. 

Terminal boards are not used, and 
except for a few tie-points, resistors 
and condensers are connected di- 
rectly between elements to save 
space. All low level components, ex- 
cept those of the crossover selector 
circuit, are underneath the chassis 
where they are well shielded by the 
chassis and front panel. The case 
provides adequate shielding for the 
tubes and other parts. 

All connectors can be seen in the 
bottom picture. They mount on a 
sheet metal bracket welded to the 
chassis. The cover plate over the 
bracket is not necessary for elec- 
trostatic shielding, but is used for 
protection from high voltages when 
changing tubes. The outside case, 
which is made of perforated metal, 
fits over the back of the amplifier 
with a cutout for the connectors. 
It is held in place with two screws 
to the connector bracket and four 
screws to the ends of the chassis. 

On the front of the amplifier, the 
pilot lamp socket can be seen below 
the gain control shaft in the center 
of the chassis. The front panel with 
pilot lamp indicator and holes for 
control shafts mounts over the chas- 
sis and is held in place with the 
screws that fasten the case. Indi- 
cators for the controls are perma- 
nently marked by screen process on 
the panel, and the knobs are set to 
give correct indication during test- 
ing of each unit. 
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UNIFORM 


KESTER FLuxXx-CORE SOLDER 


UNIFORM In Alloy 
UNIFORM In Flux Content 


Right down the line, spool after spool, Kester “ +4”” Resin, 
“‘Resin-Five’”’ and Plastic Rosin-Core Solders offer these features of 
uniformity so necessary to the best in soldering. 


Alloy ... just the right amount of Tin and Lead, complying with your 
specifications every time, and only the best metals used ! 

Flux content... not a single inch of the solder is without uniform 
flux distribution ... and remember, ov/y Kester can 

give you that flexibility in core size or flux 

content, more or less as needed, the 

exact predetermined amount. Kester is 

truly an engineered Solder. 


Over 100,000 types 
Kester Flux-Core Solder 


Kester meets all applicable Government Specifications. 
KESTER 


SOLDER Free Technical Manual — write for your copy of 


Available “SOLDER and Soldering Technique.” 


KESTER 


KESTER SOLDER company Weiwuat 
4210 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey * Brantford, Canada 
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us 


a leading 


Oe warehousing of 
thousands of other items in 
the five key industrial areas, 
for prompt shipment to any 
part of the country, makes it 
possible for you to reduce 
your warehousing, decrease 
depreciation costs and to pur- 
chase economically. 


0)... experienced engineering 
staff will interpret require- 
ments from your blueprints 
and offer advice on substitutes 
orinterchangeability of parts. 


Take advantage of our com- 

plete stocks, our unique ser- 

vice—Make Federated your 
one source of supply! 


WRITE for “Mr. Fed”, 
Federated’s monthly electronic 
equipment newsletter, containing 
latest JAN information, new prod- 
ucts, new techniques, new econo- 
mies, Write on your letterhead to 


Dept. T-2. 


Federated 


THE ONLY COAST TO COAST ELECTRONICS DISTRIBUTOR 


New York City Los Angeles 


66 Dey St. 
Digby 9-3050 


911 S. Grand Ave. 
TRinity 7311 


TELETYPE: NY1-2859 (New York, N. Y.) 


source 


Federated Purchaser, Inc. 
makes available to industrial 
electronics users innumerable 
in-stock JAN electronic mate- 
rials for immediate shipment. 


Visit BOOTH NO. 473 
AT THE 1.R.E. SHOW 


urchaser 


~ 925 Northampton St 


LA-572 (Los Angeles, Cal.) AN-22 (Allentown, Pa.} 


Sweep Generator 
(Continued from page 40) 


est frequency to its lowest fre- 
quency. Thus, zero output is ob- 
tained from the generator during 
this time, and a zero reference line 
on the oscilloscope trace is estab- 
lished. Since the FM takes place at 
a 60 cycle sine wave rate, the spot 
displacement of the oscilloscope will 
be a linear function of the oscillator 
output frequency when the oscillo- 
scope sweep is a 60 cycle sine wave. 
A variable phase 60 cycle sweep 
source is incorporated in the instru- 
ment for use with oscilloscopes 
which do not provide this feature. 

The marker oscillator is a dupli- 
cate of the sweep oscillator except 
that the marker contains no attenu- 
ator and is not frequency modu- 
lated. It has a hand calibrated dial 
which is accurate to within 0.25%. 
A sample of the marker oscillator 
output is combined with a sample 
of the sweep oscillator output in a 
type 1N72 UHF germanium diode, 
as shown in the block diagram of 
Fig. 8. The beat frequency is ampli- 
fied by an audio amplifier of re- 
stricted bandwidth so that the am- 
plifier has output only when the 
instantaneous frequency of the 
swept oscillator is within a few hun- 
dred cycles of the marker frequency. 
This audio frequency output is fed 
to a simple linear adder stage. Into 
this stage is also fed the demodu- 
lated output of the circuit under 
test when the input of the circuit is 
connected to the r-f output of the 
sweep oscillator. The output of the 
adder, which is a time varying volt- 
age proportional to the amplitude- 
vs-frequency characteristic of the 
circuit under test, together with a 
superimposed marker pip, is brought 
out to terminals which are con- 
nected to the vertical amplifier of an 
oscilloscope. 

The amplitude of the marker pip 
is controlled by means of a poten- 
tiometer in the beat amplifier; the 
amplitude of the response curve 
signal is controlled independently 
by means of another potentiometer 
which precedes the adder. 

Since, with this method of marker 
injection, the marker signal does not 
appear in the circuit under test, 
only one connection is needed be- 
tween the sweep generator and the 
input of the circuit. This arrange- 
ment not only simplifies connections 
but also eliminates the possibility 
of mismatch due to the marker be- 
ing injected somewhere in the out- 
put cable or the input of the circuit. 
Moreover, the marker level cannot 

(Continued on page 88) 
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7000 Mes. Series 


WORKSHOP 
PARABOLIC 
ANTENNAS 


For 940, 2000, and 7000 Mces., there is a 

standard WORKSHOP PARABOLIC 

ANTENNA field-proved in thousands of 

installations. Standard reflector diameters 

are 48”, 72” and 96”. Special diameters 
and frequencies on request. 

PARABOLAS — Precision-designed alumi- 
num reflectors. Can be supplied sep- 
arately, if desired. 

MOUNTINGS—Va rious types of heavy- 
duty reinforced mountings can be sup- 
plied for all antennas. 

R.F. COMPONENTS—Precision-machined 
and heavily silverplated. Critical ele- 
ments are completely weatherproofed. 

FEEDS—Each feed is labeled with meas- 
ured V.S.W.R. at three frequencies. 

POLARIZATION—Either vertical or hor- 
izontal polarization can be obtained 
easily by a simple adjustment at the 
rear of the reflector. 


Write for catalog and 
complete specifications. 


WORKSHOP Parabolic Antennas consist- 
ently cut transmission costs by improved 
design and added efficiency. 


Operators of railroads, television stations, 
public utilities and all other users of micro- 
wave find WORKSHOP’S antennas rugged- 
ly constructed and precisely engineered to 
meet every need. First with a complete para- 
bolic antenna line, WORKSHOP maintains 
its leadership with continuing development. 


The WORKSHOP laboratory—outstanding 
in the industry—can help you solve special 
communication problems. WORKSHOP also 
offers high-gain mobile transmitting anten- 
nas and point-to-point antennas for all types 
of high frequency communication. 

WORKSHOP invites your inquiries. Write, 
or phone Needham 3-0005. No obligation. 


WORKSHOP PARABOLIC ANTENNA COMPUTER . . . Pocket size slide rule 
that quickly computes diameter, wave length, angle and gain for parabolic 
antennas. Available to you without charge. ... Write for your computer today. 


The WORKSHOP ASSOCIATES 


Division of the Gabriel Company 
135 Crescent Road, Needham Heights 94, Massachusetts 
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affect 


the response curves of cir- 
cuits such as mixers which may 
have a response that is a function 
of signal input level, nor can the 
marker beat with other signals to 
produce spurious pips on the re- 
sponse curve. The marker is always 
visible, even at frequencies at which 
the response of the circuit under 
test is zero. : 

To increase the accuracy with 
which the marker oscillator can be 
set, a crystal calibrator is included 
in the instrument. The calibrator 
consists of a 10 mc crystal oscillator, 
a 1 mc locked-in oscillator, and a 
harmonic generator to generate har- 


monics of 1 mc throughout the 470- 
890 mc band. A sample of the sweep 
oscillator output is mixed with the 
1 mc harmonics in a second 1N72 
UHF germanium diode. The beat 
frequencies are then amplified by a 
high sensitivity audio amplifier so 
that the amplifier has output when 
the 


sweep oscillator frequency 
sweeps through a harmonic of 1 


uc. These audio beats are added to 
the beat produced by the variable 
marker oscillator, so that superim- 
posed on the response curve are not 
only the marker pip but also a 
series of calibration pips. In use, the 
calibration pips are first reduced by 


Complete 360° pan without 
ragged or jerky movement is 
accomplished with effortless 
control. It is impossible to 
get anything but perfectly 
smooth pan and tilt action 
with the “BALANCED” TV 
Tripod. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play’’ between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never re- 
quires adjustments, cleaning 
or lubrication. Built-in spirit 
level. Telescoping extension 
pan handle. 


Write to Dept. T for further 
particulars 


FRANK C. ZUCKER 


(+ AMERA EQUIPMENT (O. 


1600 BROADWAY: New YORK CITY 


Floating Action! 


for all 
TV Cameras 


“BALANCED” 
TV TRIPOD 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements. 
Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute bal- 
ance, effortless opera- 
tion, super-smooth tilt 
and pan action, depend- 
ability, ruggedness and 
efficiency. 


Below: 
3-wheel portable dolly with 
balanced TV Tripod mounted. 


means of a gain control in the cali- 
bration beat amplifier. The variable 
marker is then set, by means of its 
dial scale, to the harmonic of 10 
mc nearest the frequency to be 
marked. Then the 10 mc calibration 
pips are turned up and the variable 
marker oscillator frequency is cor- 
rected, if necessary, so that its pip 
aligns exactly with the nearest 10 
Mc pip. The 1 mc locked-in oscilla- 
tor is then turned on and the vari- 
able frequency oscillator is returned 
so that its pip is aligned with the 
desired 1 mc pip. After this adjust- 
ment the calibration pips can be 
turned off. In this way the marker 
can be set with crystal controlled 
accuracy to any harmonic of 1 mc 
within the 470-890 mc band. Fre- 
quencies which lie between har- 
monics of 1 Mc may be obtained by 
interpolation. Thus, it is readily pos- 
sible to set the marker to any fre- 
quency within the band to within 
100 Kc, or to any harmonic of 1 mc 
to within 0.005%. 


To obtain 1 mc harmonics of rela- 
tively high amplitude throughout 
the 410-890 mc band, the output of 
the 1 mc locked-in oscillator stage is 
coupled through a series link circuit 
to the output circuits of the 10 mc 
crystal oscillator and the two tripler 
and doubler stages following the 
10 mc oscillator. See Fig. 8. This 
link circuit couples energy at fre- 
quencies of 1, 10, 30, 90, and 180 
mc to the 1N72 germanium diode. 
Across this diode will appear not 
only harmonics of each of these fre- 
quencies but also their modulation 
and cross-modulation products. The 
links are adjusted experimentally to 
give the most uniform distribution 
of 1 mc pips throughout the UHF 
band. 


Large Flat-Face 
Cathode-Ray Tubes 


In the article entitled “Large Flat- 
Face Cathode-Ray Tubes For Radar” 
appearing on pages 52, 53 and 94 in 
the December, 1951, issue of TELE-TEcH, 
the author of the article was incorrectly 
designated as C. S. Szegho. Actually 
this article was authored jointly by 
Messrs. C. S. Szegho and R. G. Pohl of 
the Rauland Corporation, Chicago, IIl. 
The authors also gratefully acknowledge 
the interest of the U. S. Navy Elec- 
tronics Laboratory at San Diego, Calif., 
in the possible use of such tubes which 
stimulated their work. They point out 
also that the following references may 
be of interest: 
1. Cathode Ray Tube Displays, M.I.T. 
Radiation Laboratory Series, Vol. 
22, p. 339, McGraw-Hill Book Co. 

2. Machinery’s Handbook, Industrial 
Press, 13th Ed. p. 414. 
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Defense Contracts 
(Continued from page 33) 
whose bid, conforming to the invita- 
tion for bids, will be most advan- 
tageous to the Government, price 
and other factors considered, pro- 
vided that an award shall not be 
made to other than the lowest re- 
sponsible bidder except in accord- 
ance with procedures prescribed by 

each respective department. 

In many cases it has been found 
that from the time a bid quotation 
was submitted until receipt of an 
award costs have changed consider- 
ably. To protect himself, a bidder has 
the right to limit the time in which 
the Government may accept his offer. 


Advertised Bids 

Formal Advertising: Procurement 
of supplies and services in excess of 
one thousand dollars by competitive 
sealed bidding. This method requires 
that an invitation be issued by the 
procuring agency which fully de- 


an award, if he believes that the 
solicitation was inequitable, or that 
his competitor was allowed an ad- 
rantage or shown partiality. 
3—Can request deletion of restric- 
tive specifications in the invitations. 
4—Can obtain clarification and re- 
vision of invitation description. 
5—Can revise delivery schedules 
by submitting an alternate schedule. 
Circumstances which permit ne- 
gotiation are: national emergency; 
public exigency; purchases not in 
excess of $1,000; personal or profes- 
sional services; services of educa- 
tional institutions; purchases outside 
of the United States; medicines or 


medical supplies; supplies purchased 
for authorized resale; perishable sub- 
sistence supplies; supplies or services 
for which it is impracticable to se- 
cure competition by formal advertis- 
ing; experimental, developmental, or 
research work; classified purchases; 
technical equipment requiring stand- 
ardization and interchangeability of 
parts; technical or specialized sup- 
plies requiring substantial initial in- 
vestment or extended period of 
preparation for manufacture; negoti- 
ation after advertising; purchases in 
the interest of national defense or 
industrial mobilization; otherwise 
(Continued on page 90) 


scribes the material or service to be | 


procured. Specific methods of solicit- 
ing bids are established by regulation. 
Contracting Officers are required to 
solicit bonafide manufacturers or 
regular dealers and must permit suf- 
ficient time for the contractor to 
enable preparation of a bid. This 
method of procurement provides for 
the method of mailing of bid, display 
in public places, publishing in news- 
papers or trade journals, as well as 
setting requirements for methods of 
submission, modification or with- 
drawal of the bids. Other specific 
requirements established by regula- 
tion under formal advertising proce- 
dures include method of opening 
bids, recording of bids, rejection of 
bids, waivers of minor informalities 
or irregularities in bids, considera- 
tion of mistake in bids; information 
to bidders, and finally method of 
evaluating responsible bidder and 
the award to the lowest responsible 
bidder. 

Government procurement officials 
must consider each of the foregoing 
requirements before making a de- 
cision. Failure to adhere to the re- 
quirements is a serious breach of 
regulations. It is recommended that 
all bidders become thoroughly famil- 
iar with the Armed Service Pro- 
curement Regulations. 

Many bidders do not seem to exer- 
cise prerogatives when bidding under 
formal advertising procedures. A 
few examples are: 

1—A bidder may request an ex- 


tension of opening date of bids, if | 


he cannot complete his bidding in | 


time or if bid forms, specs. etc., are 
not available. 
2—A bidder has a right to protest 
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CENTURY — the name in lights 


Century's 
Television 


designed to meet 


CENTURY LIGHTING, INC., 52] WEST 43RD STREET, NEW YORK 18 


626 NORTH ROBERTSON BOULEVARD, LOS ANGELES 46 


oe 
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ION TRAPS 


* No Wobble 


Now Standard Equipment 
on All Leading TV Sets 


Write Today for Prices! 


PERFECTION ELECTRIC COMPANY 


2637 SOUTH WABASH AVENUE, CHICAGO 16, ILLINOIS 


* Simplest to Install 


“S wns “ 
EDP EPER PPE? aboot a 
*<S eth) a 
~ pobort he’? ; 
N 
. 


Microwave 
Assemblies, 

Radar Components, 
and Precision 
Instruments... 


manufactured to 
your Blueprints 
and Specifications, 


See us at BOOTH N-19 


(SECOND FLOOR) 


National Convention 
of the I. R. E. 


MARCH 3-6 1952 


GRAND CENTRAL PALACE 


NEW YORK CITY 


N.R.K. MFG. & 


5644-50 NORTH WESTERN AVENUE 


ENGINEERING CO. 


« CHICAGO 45, ILL. + LOngbeach 1-6973 


authorized by 
work. 

Any military procuring agency 
can resort to negotiation when any 
of the above mentioned conditions 
exist. 

An award may be protested sev- 
eral ways. The protesting bidder may 
(1) write directly to the Contracting 
Officer, stating the grievance and 
asking for a complete explanation of 
the actions taken. (2) The bidder can 
write directly to the Commanding 
Officer of the agency, and request 
the applicable facts. (3) The bidder 
may write directly to the chief of 
the technical service, e.g. Chief Sig- 
nal Officer, etc. and request a review 
of the case. (4) Submit a request to 
his Congressman or Senator. (5) 
Write either to the Secretary of the 
Air Forces, Navy or Army or De- 
fense for satisfaction. It is recom- 
mended that the first procedure be 
followed. 

Activities of many buying depart- 
ments have been established on such 
a basis that should a bidder submit 
a low bid and attach a letter qualify- 
ing his bid, an award cannot be made 
by the contracting officer unless 
some of the following actions are 
taken: 

1. An engineer must review the 
bid to determine if it complies with 
the requirements. 

2. A contract specialist or lawyer 
will check to see if exceptions are 
taken to the clauses or material. 

3. An expert on finances will ask 
for information for the bidder to 
ascertain if he has the financial 
ability to perform. 

4. An investigator will check the 
bidders’ facilities and find out if he 
has the test equipment, space and 
facilities to manufacture. 

When a few or all of the foregoing 
steps are taken, then the Contracting 
Officer may make an award if he has 
an acceptable recommendation, or he 
might submit the entire folder to an 
awards committee for more discus- 
sion and delay. As a result, it might 
take ninety days before a contract 
can be awarded. Whether or not the 
system has merit, this fact must be 
considered by the bidder attempting 
to do business with the military 
procuring agencies. 


law; construction 


Low Bidding 


Procuring agencies are charged 
with the responsibility of purchasing 
material for the government at the 
lowest expense to the nation. This 
does not mean that a low bidder will 
be awarded the contract in all cases. 
If a bidder does not have the techni- 
cal ability, or lacks adequate finan- 

(Continued on page 92) 
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a 
RELAYS 


BY GUARDIAN. 


@ BUSINESS MACHINES 
@ ALARM SYSTEMS 
@ AUTOMATIC CONTROLS 


@ POWER 

@ TURRET CONTROL 
@ GUN FIRING 

@ COMMUNICATIONS 


Fast... accurate... 


the power, gun firing, turret control 
and communications in a fighting tank depend on expert 
industrial design and production techniques on the home- 
front, where speed and precision meet again in business 
machine “paper work”. In mills, factories and in banks 
Guardian Relays control devices that count—compute— 
sort—convey—package—vend—meter and mail. Basic... 
flexible... government approved ... hermetically sealed 
or open type mounted ... Guardian Relays serve all 
fronts... will serve you well! 


GUARDIAN @ELECTRIC 


1607B W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAM taGUSTAY 


BHALD 


“Current’s Favorite Conductor” 


PROVIDES QUALITY CABLES 
FOR MOBILE COMMUNICATION! 


You'll find the Current's Favorite 
Conductor’’ trademark on the na- 
tion’s best mobile radio and tele- 
phone communication systems. 
Look for the Phalo trademark on 


the communication cable you use. 


Manufacturers of Thermoplastic insula dW 
Cord Sets and Tubing to Government pe 


21- 25 FOSTER STREET, WORCESTER, MASSACHUSETTS 


TELE-TECH °* February 1952 


SHU 


SCREWS 
L J 


ELCO SCREWS 
ARE GOOD SCREWS 


WOOD SCREWS e MACHINE SCREWS 
MACHINE SCREW NUTS e TAPPING SCREWS 
THREAD-CUTTING SCREWS e PHILLIPS AND 
SEMS SCREWS e PIPE PLUGS e STOVE BOLTS 
CAP SCREWS e LAG SCREWS e DRIVE SCREWS 
SPECIAL SCREWS e COLD HEADED PRODUCTS 


ELCO i905 SCREW CORPORATION 


1930 BROADWAY .e ROCKFORD, ILLINOIS 


apne ae 


us 


Bé 


The required resistor is 


—‘‘built-in.”’ 


LOW IN COST 
ly eerie 


FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR NE-51 NEON LAMP 
For 110 or 220 volt circuits 


an integral part of this assembly 


RUGGED * DEPENDABLE 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 


SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 

Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 


SPRING 7-1300 


FREED No. 1010 Comparison 


Bridge —— can be operated by 
non-skilled personnel. Is self con- 
tained, A. C. operated — Speeds 


up and maintains uniform production 
of resistors, condensers and inductors. 


FREED No. 1020 Megohmmeter 
— self contained, A. C. operated 
with electronically regulated high 
voltage supply. Direct reading 1 
megohm up to 2 million megohms. 


FREED No. 1110A Incremental Inductance Bridge 
— for accurate’ testing 
television components under load conditions. 


of communication and 


Send for complete catalog 


FREED TRANSFORMER CO., INC. 


Instruments Division 
1726B Weirfield Street, Brooklyn (Ridgewood) 27, N.Y. 
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cial resources, it would be to the 
government’s detriment to make an 
award to a concern that could not 
deliver. 

A low bidder must produce evi- 
dence of his financial ability and 
should be prepared to submit one or 
all of the following to the evaluating 
official or contracting officer: 


1. The latest certified balance 
sheet and a profit and loss statement. 

2. A flow chart showing how the 
bidder plans to employ funds on a 
monthly or weekly basis. 

3. A letter from a bank, or reliable 
financing institution stating that the 
bidder enjoys a satisfactory credit 
line, and that credit would be ex- 
tended for the contract in question. 

4. A statement from the suppliers 
indicating that they would extend 
the necessary credit to enable com- 
pletion of the contract, a list of all 
contracts to enable the evaluating 
official to determine the maximum 
working capital that will be required 
by the successful bidder based upon 
current backlog. 

5. A personal guarantee. 

6. A list of large dollar value con- 
tracts successfully completed. 

7. A bid bond in those cases where 
the invitation specifies one is re- 
quired. 

8. Evidence of technical ability. 

After a bidder has complied with 
the request of the evaluating agency, 
and has submitted all information 
regarding technical and _ financial 
ability, he may except a contract, if 
the results of investigation show his 
concern to be a reliable source. In 
some cases the bidder may be the 
lowest bidder, or even third or fifth 
low, in those instances where the 
lower bidders might have been dis- 
qualified due to their inability to 
prove financial or technical compe- 
tence. Nevertheless, after a bidder 
has been investigated and receives a 
contract, regardless of if he were 
lowest or fifth lowest, he is legally 
obligated to produce under the con- 
tract, and must take every possible 
precaution to insure against default. 

Should a bidder default in his con- 
tractual obligations, the government 
may terminate the contract and pur- 
chase against the contractor. If this 
is done, the contractor whose con- 
tract is terminated would be re- 
quired to pay the difference between 
his bid and the next bid, should the 
government have to pay more for 
the material. 

The government recognizes that a 
bidder, like any human being can 
make a mistake. Procurement regu- 
lations provide for mistakes in bid 
as follows: 


1. MINOR INFORMALITIES OR 
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IRREGULARITIES IN BID: The 
contracting officer shall give to the 
bidder an opportunity to cure any 
deficiency resulting from a minor 
informality or irregularity in a bid. 
Examples: Inadvertent failure to 
furnish bid bond with bid; failure to 
affix corporate seal; failure to fur- 
nish required catalogs, cuts or de- 
scriptive data. 

2. OBVIOUS OR APPARENT 
MISTAKES OF A CLERICAL NA- 
TURE: Any clerical or mistake ob- 
vious or apparent on the face of a 
bid may be corrected by the con- 
tracting officer. Examples: Obvious 
error in placing decimal point; ob- 
vious discount errors (1% 10 days, 
2% 20 days, 5% 30 days), erroneous 
quotations of a lower price f.o.b. 
destination than f.o.b. factory. 

3. MISTAKES OTHER THAN 
OBVIOUS OR APPARENT MIS- 
TAKES OF A CLERICAL NATURE: 
Any suspected or alleged mistake in 
bid other than the above, a contract- 
ing officer must obtain from the 
bidder, prior to award, either a veri- 
fication of the bid or evidence in 
support of the mistake, whereupon 
the case shall be processed to the 
GAO, provided that: 

If the bidder fails or refuses to 
furnish evidence in support of the 
mistake, the contracting officer shall 
consider the bid in the form sub- 
mitted. 

If a bidder furnishes evidence in 
support of a mistake, he must sub- 
mit supporting evidence including 
work sheets, and other data used in 
preparing the bid, which set forth 
the complete facts on which the 
allegation of mistake is based. The 
bidder must also request definite 
relief as withdrawal of bid, change 
in bid price, etc. 


EICO Buys Plant 


To meet the constantly increasing de- 
mand for the complete line of its famous 
EICO test equipment Kits and Instru- 
ments, Electronic Instrument Co., has 
purchased a six story plant structure 
at 84-86 Withers St., Brooklyn 11, N.Y. 


Video in Southern Hotels 


Three Dallas, Texas hotel—the Adol- 
phus, the Baker and the Stoneleigh— 
and the Barringer Hotel of Charlotte, 
N. C., have signed contracts with Mas- 
ter Video Systems, Inc., distributor of 
RCA hotel and multiple dwelling tele- 
vision systems, for the installation of 
complete, central television systems. The 
installation in the Baker Hotel embraces 
588 television and radio units. Installa- 
tions being made in the Adolphus and 
Stoneleigh hotels are for a minimum of 
130 and 50 rooms respectively. The Bar- 
ringer Hotel contract covers 100 rooms. 


TELE-TECH * February 1952 


9205 DEGAUSSER 


Demagnetizes magnetic tape and film to erase recording 
material and residuals. 


I 1000 Ft.. 


Accommodates 5400 Ft. reels of 


35MM film. Net Price $69.50. 


, tape: 
For data on this, and other magnetic recording items. 


write for Catalogue 15M. 


CINEMA ENGINEERING COMPANY 


1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 


Export Agents: Frazar & Hansen, Lid 


GRANT Electronic ¢ EQUIPMENT 


SLIDES. y, 


for Consoles > —_ e Racks .¢ 


s 


GRANT manufactures standard slides to carry 


from 25 pounds to 2000 pounds for your every 
requirement. 


GRANT No. 392 Electronic Equipment Slide—Three section, 
progressive action type slide which locks in open position. 
Slide includes mechanism for unlocking from outside of chassis 
and for tilting to 90° angle. Mechanisms vary to suit the in- 
dividual installation. This slide has been adapted to the stand- 
ard 19” rack. Load capacity: 100 Ibs. per pair depending on 
length of slide and travel. 


GRANT also manufactures: 

@ Single or double acting slides 

@ Side or undercarriage mounting types 
@ Slides with locking and pivoting devices 


Other outstanding advantages: 
® Continuous ball bearing action 
@ Closely fitted sides eliminate chassis rattle 


Consult with our engineering department on any slide problem. 
(Write Aviation Equipment Division for complete illustrated information) 


GRANT PULLEY & HARDWARE CO. 


31-93 Whitestone Parkway, Flushing, L.1., N.Y. 


* 301 Clay Street * Son Francisco, Calif., U. S. A. 
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PROVIDE DELAYS RANGING 
FROM | TO 120-SECONDS 


Features: — Compensated for ambient tempera- 
ture changes from —40° to 110° F.. . Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes... Explosion-proof ... Octal radio 
base .. . Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 
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"ideation aia eel 
4610 . 
cs | VOLTAGE OF 24V_ | WITH AMPERITE Amperite 
SS VARIES APPROX. | ONLY AMES REGULATORS 


are the sim- 


90% 2% plest, lightest, 
cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 


to 6 Amps. ... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. 


Write for 4-page Illustrated Bulletin. 
FAmpeRITE CO., inc., 561 Broadway, New York 12,N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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SMALLNESS a 


... THE BIGGEST 
THING 

IN TINY ZINC 
DIE CASTINGS 


If your product or design calls for a really small part — call Gries, as so 
many cost-minded manufacturers do. Quickly and at amazing low prices, 
GRC's exclusive production facilities turn out simple or intricate parts in 


one automatic operation—completely trimmed, ready for use. 100,000 


gPrm pieces to many millions, New design possibili- 
AN ties, new products and substantial savings in Jy 
WS many instances are now possible. See what — 
GRC’s smallness unlimited can mean for you. ye: 
Write Today for Bulletin and Samples R A. 
AR? Max. Weight: 4 ox. 
ry REPRO ) ® ARP Max. Length: 134” 
= SMALLNESS 
. UNLIMITE 
124 Willow Ave., New York Phone: MO 5-7400 ut 


a MANUFACTURERS! 


Gertsch Products, Inc., Los Angeles, 
has appointed three new factory repre- 
sentatives. Ronald G. Bowen, 852 Broad- 
way, Denver 10, will cover Colorado, 
Wyoming and Utah. He also has an 
office in Salt Lake City. Harris-Hanson, 
208 North 23rd St., St. Louis 3, Mo., will 
cover Missouri and Kansas: and G. Cur- 
tis Engel, 200 H. Ridgewood Ave., 
Ridgewood, N. J., will have Northern 
New Jersey and Southern New York 
state. 


John B. Tubergen Co., Los Angeles, 
has been appointed Southern California 
representative for Mandex Manufactur- 
ing Co., Chicago, makers of plugs, 
sockets, connectors and other items for 
the electronic field. 


D. M. Steward Corp., Chatanooga, 
Tenn., makers of steatites, ceramics, fer- 
rites and barium titanates, has appoint- 
ed the G. S. Marshall Co., Pasadena, 
Cal., to represent it in California, Ari- 
zona and New Mexico. 


Helipot Corp., South Pasadena, Cal., 
has appointed the J. Y. Schoonmaker 
Co., 2011 Cedar Springs, Dallas, Texas, 
to represent it in Texas, Oklahoma, 
Arkansas and Louisiana. 


Carl A. Stone Associates, with head- 
quarters in Los Angeles has opened a 
Northern California Office in Palo Alto 
in the charge of Frank E. LaFetra, sales 
engineer. Mr. LaFetra is a graduate of 
Stanford University as an electrical 
engineer and before assuming charge of 
Carl A. Stone Associate’s Office in 
Northern California was employed by 
Hewlett-Packard Co. of Palo Alto. 


J. M. Cartwright & Son has been 
appointed Southern representative for 
The Workshop Associates, Division of 
The Gabriel Co. Mr. Smith, assisted by 
Mr. Everett Bean, will cover a territory 
including Tennessee and Mississippi. 


JFD Manufacturing Co., Inc. of 
Brooklyn, New York has announced 
the appointment of The Millen, Durnin 
Agencies of Winnipeg, Canada as the 
sole and exclusive sales representative 
of its organization in western Canada. 
The Millen, Durnin Agencies will 
handle the complete JFD radio and tele- 
vision line, including antennas and ac- 
cessories. 


Burlingame Associates 
Expands Facilities 


Burlingame Associates, 103 Lafayette 
St. New York, N. Y., widely known 
leading representatives for manufac- 
turers of electronic equipment have 
leased an additional floor at the same 
address. Acquisition of this new space 
was necessary to provide for increased 
national promotional activities to fur- 
ther assist the manufacturer. The ex- 
pansion program also comprises a fully 
equipped modern laboratory for prod- 
uct testing and servicing. 
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Suppressing L-O Radiation 


(Continued from page 47) 


crease the effective radiation 
surface. 

e. Our present defense effort has 
made it necessary for the de- 
signer of civilian goods to con- 
serve metals, especially the 
highly conductive ones which 
are most desirable for r-f 
shielding. 

With the preceding facts in mind, 
the designer then proceeds to the 
task of selecting circuits and physi- 
cal layouts to accomplish his ends. 
The following rather obvious points 
are listed so that it may be easier to 
follow a detailed discussion of each 
point. These are the general means 
for restricting the electromagnetic 
fields of the oscillator to the vicinity 
of the LO. Fig. 1 illustrates some of 
the following points: 

a. The oscillator and mixer circuits 
must be enclosed in a conduct- 
ing shield as completely as pos- 
sible. Shield joints must be de- 
signed in accordance with the 
principle of minimum leakage 
consistent with ease of shield 
removal and economy of manu- 
facture. The shield should be 
fastened to the next larger sup- 
port member at points of as near 
equal potential as possible to 
minimize excitation of the 
larger surfaces. 

b. All power supply leads entering 
the above mentioned compart- 
ment must be filtered for r-f. 

c. The oscillator must be so de- 


signed that it produces a mini- | 


mum of current in the sur- 

rounding metal. This may be 

accomplished by the following 
general methods: 

1. Single point grounding must 
be used for the entire oscilla- 
tor circuit. 

2. The oscillator inductor must 
be oriented so that its field 
induces minimum currents in 
the surrounding metal. 

3. The oscillator inductor field 
may have to be restricted by 
such means as a complete coil 
shield or vestigial shielding 
such as a shorted turn sur- 
rounding that coil. 

d. Since the mixer or frequency 
converter tube is driven by the 
LO, usually via control grid in- 
jection, it is necessary to design 
the band pass networks asso- 
ciated with the mixer tube for 
minimum transmission at os- 
cillator frequencies. 

The obvious, but uneconomical, 

way to design oscillator shielding is 
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With A Thermometer in Mind 


El-Tronics ‘Temperature De- 
sign’’ minimizes thermal drift, 
while an electronically regu- 
lated power supply assures 
stable operation. No electro- 
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tory—by mounting in a relay 
rack or table cabinet. 
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exes DX RADIO PRODUCTS CO. 
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There's a big factor showing up in the tape recording 
world... it's the tragedy of High Maintenance Costs 
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the time cost of such inspections is the cost of fre- 
quent parts replacements and loss of program time. 


In contrast, Ampex users find their equipment will 
operate continuously eighteen hours a day with but 
infrequent inspection. Upkeep and replacements are 
almost nil; heads have remarkably long life. Ampex 
performance is constant over long periods of contin 
vous operation. Long life with low maintenance is 


assured in each Ampex recorder by high manufac Complete Specifications on Request 


turing standards and complete test of each machine 
Shown is the time prove 
before shipment. It all adds up to one sure fact— < : ‘ proven Model 300 Console. 
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® Q indicating voltmeter: 50 to 400. 

® Multiply Q scale: 0.5 to 3.0. 


® A differential Q scale for accurately indicating 
the difference in Q between two test circuits. 


This new 190-A Q Meter measures an essential 
figure of merit of fundamental components to 
better overall accuracy than has been pre- 
viously possible. The VTVM, which measures the 
Q voltage at resonance, has a higher impedance. 
Loading of the test component by the Q Meter 
and the minimum capacitance and inductance 
have been kept very low. 


® Additional accurate expanded scale for mea- 
suring low values of Q. 
® A counter type resonating capacitor dial f or 


improving setting and reading accuracy. 
SPECIFICATIONS—TYPE 190-A 


FREQUENCY RANGE: 20 mc. to 260 mc. 
RANGE OF Q MEASUREMENT: 


® Careful design to minimize instrument load- 
ing of circuit under test. 


® Low internal inductance, capacitance and 
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Multiply Q scale 0.5 to 3.0 ® Regulated power supply for increased stabil- 
Differential Q scale 0 to 100 ity and accuracy. 


Total Q indicating range 5 to 1200 
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to 100 mmfd. (direct reading). 

POWER SUPPLY: 90-130 volts —60 cps 
(internally regulated). 


® Tunable oscillator in four ranges calibrated 
to high accuracy. 


® Compact, simple, rugged construction. 
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to enclose the oscillator by means of 
soldered, “water-tight” joints in the 
shielding and possibly the use of 
double shielding. This is obviously 
not a reasonable approach to high 
production. The approach should be 
that since the shield must be inex- 
pensive and readily removable, ex- 
treme emphasis should be placed on 
minimizing the magnitude of cur- 
rents induced in the shielding by the 
LO. It is of even greater importance 
to prevent the actual conduction of 
oscillator current by the chassis 
and/or shielding. Once the oscillator 
currents in the shielding have been 
reduced to a sufficiently low value, 
the need for precious metals in the 
shield compartments and the need 
for multitudinous grounding fingers 
or mounting screws is minimized. 
Almost any crude metal box of 
rather low conductivity material, 
such as thinly plated steel, will ade- 
quately confine the electrostatic field, 
providing that there are no holes or 
slots in the shield across which a po- 
tential difference can exist. This can 
usually be accomplished, for the 
electrostatic field, by proper orienta- 
tion of holes and slots. However, 
such is not the case for the electro- 
magnetic field. 

The presence of any holes will per- 
mit magnetic lines of force to “bulge” 
through the opening, thus permitting 
the excitation of currents upon the 
exterior of the compartment shield. 
These currents then excite the main 
chassis which is a fairly efficient 
radiator and the damage is done. 
From that point on, additional filter- 
ing of leads or careful placing of 
components within the oscillator 
compartment will be to no avail. 
Thus holes must be avoided at all 
costs. This means that supply leads 
must leave the compartment in a 
manner that prevents magnetic lines 
of force from accompanying the wire. 
The means of accomplishing this 
with a filter will be discussed later. 
One hole that is very difficult to 
avoid is that for the tuning shaft. It 
is possible to minimize leakage of 
this nature by use of either an insu- 
lated shaft in an elongated bushing 
(waveguide below cut-off attenua- 
tor) or by careful grounding of a 
metallic shaft together with care in 
minimizing excitation of the shaft 
by oscillator currents inside of the 
compartment, This latter approach is 
by far the most practical in a TV 
tuner. It admittedly does not allow 
the same degree of attenuation as 
the former method, but experience 
has proven it to be adequate. 


Shield joints, whether fastened by 
screws or by spring pressure, should 
have as large an overlap as possible 
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to minimize leakage which is inevi- 
table in joints between metals that 
are not of the highest possible con- 
ductivity and so carefully formed 
that they provide an almost water- 
tight joint. This is the big point of 
departure from signal generator 
technique. Grounding fingers are no 
doubt desirable, but they are equally 
uneconomical. Since shields in TV 
receivers must be made of sheet 
metal in great quantity and at low 
cost, the tolerances that may be spe- 
cified are of necessity loose. This 
means that the designer must be very 
cautious, especially when designing 
the joints, to provide for the neces- 
sary allowances and at the same time 
accomplish contact over as great an 
area as possible. A practical means 
for accomplishing this (see Fig. 2) 
lies in the use of a gasket of a metal 
textile to provide good contact be- 
tween mating non-planar surfaces. 

A further point of departure from 
signal generator technique lies in the 
choice of metals for the shield. Brass, 
copper, and silver are entirely un- 
economical as base metals and are 
further unthinkable in view of the 
requirements of the defense pro- 
gram. On the other hand, high con- 
ductivity metals are desirable, in 
that smaller thicknesses are neces- 
sary for a given attenuation of a 
confined field and that good joints 
are more readily obtained. A metal 
thickness of about 10 times the “skin 
depth” is necessary to produce an 
attenuation of approximately 86 db 
in the field intensity. This would re- 
quire approximately .003” of copper 
if the minimum frequency were 80 
mc. This amount can be most eco- 
nomically produced by “overlay” 
techniques. 

If overlays of copper are used, the 
shields should be formed with the 
copper on the inside. However, ex- 
perience has shown that cold rolled 
steel will provide adequate attenua- 
tion in thicknesses of 0.030” or more, 
if the joints are plated with at least 
0.0005” of copper. This latter shield, 
together with the previously dis- 
cussed care in minimizing current 
density in the shielding will produce 
very satisfactory results. The main 
enemy of the effectiveness of such 
shielding is corrosion and care must 
be taken in handling and fabrication 
to minimize such tendencies. 

The necessity for adequate low- 
pass filtering in the power supply 
leads is obvious. In the case of high 
voltage and automatic gain control 
lines, it is possible to use series re- 
sistor, shunt capacity filters. It is 
important that the capacitors not ex- 
perience any anti-resonant effects 


(Continued on page 98) 
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Paint with Light 
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electron tube 
machinery 
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eliminate trial orders and ex- 


#1902 AUTOMATIC BULB MAKING MA 


: CHINE for producing SUB-MINIATURE 
perimental set-ups. Standard veminel) Halla with’ melted? abouldees. ea: 
toolings for all tube manufac- ERC er ee ae dex positions 
turing eventualities already 24 heads Capacity: approximately 2400 
have been tested and ap- 


ser hour 
proved. This means that Kahle Py 
can assemble machines for 
everything from sub-miniatures 
to largest TV picture tubes to 
your exact specifications 

at lower costs! 


Machinery for all types 


electron tubes and related 


glass products, DOD 
Consultations invited. W rite 


ee 


ENGINEERING CO. 1317 Seventh St., North Bergen, New Jersey 


Bardwell & McAlister’s Line of Television Lights 


TV SPOTS @ Designed for Television 


Studios and Stages 


Drawing upon their sixteen 
years of experience in the pro- 
duction of studio lights used by 
the motion picture industry, 
Bardwell & McAlister, Inc. now 
offers a complete new line of 
lights especially designed and 
engineered for TV stage and 
studio lighting. \ 
\ 


Painting with light is the ability to 
control the light source, in order to 
emphasize the necessary highlights 
and the all-important shadows. Only 
through controlled light can the scene 
or subject be given the desired bril- 
liance, beauty and third dimensional 
effects. 


MODEL 1000/2000 


\ 


‘ . MODEL 500/750 
are always ready to assist and advise = 


your engineering staff, so that your ~ 
studios and stages will be fully equip- 
ped to properly “Paint with Light.” 


Write for complete specifications and prices of these TV SPOTS. Address Dept. 69. 
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BURBANK, CALIFORNIA 
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Fig. 8: (L) Comparison of selectivity of anti-resonant circuit (A) with high selectivity input (B) shows greater attenuation of (B) pre- 


vents reverse transmission of LO frequencies through r-f stage. Fig. 


9: Mixer bandpass couplings circuits, stray reactances dotted. 


within the tuning range of the oscil- the input and output of this filter It is usually necessary to use LC 
lator. The use of series resistors of usually prevents resonance in the filters in the filament leads to avoid 
a few few hundred ohms on both supply leads exterior to the tuner. excessive voltage drop. These filters 
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Several pages of Jones Cata- 
log No. 18 illustrate standard 
and special panels we are 
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special equipment enables us 
promptly to produce prac- 
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ing drawings and data. 
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Behind closed doors! 


Hundreds of broadcast engineers will 
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in conjunction with the 30th annual con- 
vention of the National Association of Ra- 
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March 20; closing March Ist. 
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important meeting that will crystallize 
much planning for 1952. 
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must be designed to prevent any 
spurious resonances in the tuning 
range of the oscillator. See Fig. 3 
for typical filters. Several types of 
capacitors are suitable for use in 
these filters. One type has been used 
by automobile radio manufacturers 
for years under the name of “spark- 
plate” capacitors. Fig. 4 illustrates 
such capacitors. This technique is 
applicable to the TV receiver if ma- 
terial of adequate insulation resist- 
ance and dielectric strength is used. 
Another alternative is the use of 
either disk or cylinder “feed- 
through” types of ceramic capacitors. 

As mentioned earlier, it is of ex- 
treme importance to minimize the 
flow of oscillator tank currents in 
the chassis or shields of the tuner. 
Fig. 5 A shows an oscillator circuit 
that is very bad from the standpoint 
of causing conduction currents to 
flow in the chassis. A change to the 
circuit of Fig. 5 B will eliminate this 
portion of the difficulty. 

It still remains to locate the oscil- 
lator inductor so that its magnetic 
field links the chassis and shielding 
as little as possible. In switch, turret, 
or permeability tuners, this can be 
readily accomplished by winding a 
coil with a fairly high ratio of length 
to diameter and the use of high 
permeability core material to confine 
the magnetic field, plus spacing from 
the chassis of at least two coil diam- 
eters. Most pure permeability tuners 
suffer from a rapid increase in chas- 
sis radiation at the high end of the 
tuning range. This may be due to the 
increased extent of the field about 
the oscillator coil when the core is 
fully removed from the coil. Hence, 
the use of combined permeability and 
eddy current shielding tuning is in- 
dicated. Naturally, the conducting 
shield used for eddy current shield- 
ing inductance variation must sur- 
round the inductor if the desired 
confinement of the field is to be 
obtained. 

Some forms of continuous induct- 
ance tuning devices such as shown in 
Fig. 6, have a naturally extensive 
magnetic field. Since, for minimum 
back-lash, the oscillator inductor 
must be close to the tuning shaft, it 
is somewhat difficult to minimize ex- 
citation of the shaft. A partial solu- 
tion to this problem has been the use 
of a conducting ring in close prox- 
imity to the oscillator coil field. This 
ring can also be used as an aid to 
tracking, due to its effect on the 
oscillator coil inductance. In the 
high VHF band, the effect of the 
ring is small, due to its looser cou- 
pling to the coil. Fortunately the 
shaft excitation has been found to be 
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a major problem only in the 90 to 110 
mc region where the shielding of the 
oscillator coil field is relatively great. 

The problem of confining the local 
oscillator energy which is conducted 
from the shielded compartment by 
the antenna and i-f output leads is 
one which is readily susceptible to 
quantitative analysis. However, the 
results of analyses of this nature 
must be viewed in the light of maxi- 
mum attainable figures, rather than 
the preordained result of following 
the schematic diagram that was ana- 
lysed. This departure of results from 
theory can be minimized if care is 
taken in the analysis to include all 
the significant reactances. 

The usual approach is to assume 
that for reverse transmission, the r-f 
amplifier tube is a passive network 
composed of the interelectrode ca- 
pacitances and lead inductances. This 
is not true in general, but only in 
special cases. Pentode r-f amplifiers, 
in which there are a minimum of 
common impedances in the cathode 
circuit may be successfully analysed 
as a passive network. Cathode sepa- 
ration triode r-f amplifiers usually 
follow this theory also. However, the 
grid-plate capacity is not the only 
coupling. Above 200 mc, the cathode 
lead inductance may allow direct 
conduction of oscillator energy into 


ray hill 


THE GRAYHILL SERIES 5000 
MINIATURE TAP SWITCH IS DESIGNED 
TO MEET SPACE FACTORS INVOLVED IN 
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Catalog now 


the grid circuit, even with C,, per- 
fectly neutralized. 

A somewhat different condition 
occurs with grid-separation ampli- 
fiers, since the plate current flows in 
the input (cathode) circuit. The 
plate current contains a component 
of LO signal due to the rather low 
plate resistance of the triode and 
this component appears across the 
transformed antenna impedance. See 
Fig. 7 for details. Normally, one 
would expect that the antenna com- 
ponent of LO signal due to a finite 
R, would only be noticeable at fre- 
quencies so low that X,.,. was equal 
to or greater than R,. This occurs 
about 65 mc for C,,, = 0.5 uuf. Some- 
times an effect occurs above 200 mc 
in which the antenna radiation varies 
with g,, of the tube. This has been 
traced to regeneration in the r-f 
amplifier at frequencies well above 
the signal frequency, but close to the 
oscillator frequency. This is usually 
a result of the grid circuit impedance 
increasing due to L, (see Fig. 7). 
Thus, it is essential to provide a high 
degree of antenna circuit selectivity 
at oscillator frequency if a grid- 
separation triode r-f amplifier is 
used. Such an input circuit and its 
selectivity curve compared with a 
simple anti-resonant circuit of equal 
Q is shown in Fig. 8. The popular 


“cascode” or driven grounded grid 
circuit affords another means of 
achieving high antenna circuit se- 
lectivity together with the passive 
isolation of the cathode separation 
input triode. 

Much more can be said about 
proper design of interstage coupling 
circuits for LO energy suppression, 
but would be a subject for a paper 
in itself. Suffice it to say that r-f 
band-pass circuits between the an- 
tenna and mixer grid should have 
maximum “above band” rejection 
and those between mixer plate and 
r-f grid should have similar abilities. 
It is also essential that the stray re- 
actances associated with practical 
components should be negligible all 
through the LO tuning range. Fig. 9 
illustrates some of these circuits, to- 
gether with the dangerous stray re- 
actances which are shown dotted. 

The degree of improvement in 
radiation reduction that can be 
achieved by the application of some 
of the previously discussed tech- 
niques is shown in Table II. The fig- 
ures shown are results of measure- 
ment of a complete receiver, before 
and after radiation proofing, by the 
IRE field method. 

In conclusion, a note of caution 
should be sounded. It is possible, by 

(Continued on page 102) 


Priced Right! 
WIRE FORMS 


& Metal Stampings 


High-speed, quality production with 
custom-made precision. Wire formed 
to any shape for every need. 
IMMEDIATE CAPACITY FOR 
DEFENSE SUB-CONTRACTS 
STRAIGHTENING & CUTTING 
Perfect straight lengths to 12 ft. 
.0015 to .125 diameter 
WIRE FORMS 
.0015 to .080 diameter 
SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 
Specializing in Production of Parts 
for Electronic and Cathode Ray Tubes 
Write for illustrated folder. 
Send Blueprints or Samples 
for Estimate. 


the Grayhill 


4542 West Madison Street, Chicago 24, Illinois | 
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TOWER 


ERECTION AND 
CONSTRUCTION 


at cts best / 


Our complete ‘‘PACKAGED PLAN’’ is 
designed to save time and money— 


Our comprehensive plan consists of consultation 
and planning assistance and complete installation 
and erection of all type AM-FM, TV, and micro- 
wave antennas. We can also supply equipment, towers, 
and other material for the job—making it possible for 
us to handle your tower or antenna job in its en- 
tirety —from planning to final completion. 

Our modern equipment, operated by our skilled, 
experienced workmen means quality workmanship, 
proper construction and faster completion. We have 
a proven record for dependability and integrity... 
with hundreds of satisfied customers from coast to 
coast. May we have the opportunity to bid on your 
next job? 

FREE brochure on request giving complete details. 
Write for a copy TODAY! 


ELECTRICAL TOWER SERVICE 


P.O. BOX 1205 — 


PEORIA, ILL. _- PHONE: PEORIA 3-9846 


Competent installation and erection of all types towers and antennas. 


Suppressing L-O Radiation 
(Continued from page 101) 
careful circuit “tailoring” to produce 
substantial reductions in antenna ra- 
diation due to presence of two or 
more sources of leakage of opposite 
phase. In TV receivers, the fre- 
quency range is so great that such 
“bucking” is unlikely to hold over 
the frequency range and is certain 
to be impossible of attainment in 
mass production. It is necessary, if 
uniform results are to be achieved, 
studiously to avoid such cancellation 
phenomena. It is far more economi- 
cal, in the long run, to put a few 
more cents into a good sheet metal 
design that is subject to simple in- 
spection techniques, than to rely on 
“tricks” which will pile up rejects, or 
worse still, place radiating receivers 

in customers’ hands. 

Thanks are extended to Mr. E. G. 
Mannerberg without whose coopera- 
tion this paper could not have been 
completed. 


ference on Oscillator Radiation of the F.C.C. on 
Nov. 1 49.” 


Synthane Sales Office 


Synthane Corporation of Oaks, Pa., 
manufacturer and fabricator of lami- 
nated plastics for industry has opened 
an Indianapolis sales office. 


aluminum...and that 


Synthane plastic laminates are about half the weight of 


they may have for you. Synthane is strong, hard, dense, 
résistant to corrosion, abrasion, impact fatigue and wear. 
It is easily machined on standard production equipment 
and has excellent electrical properties such as high di- 
electric strength and low dielectric constant. If you have 
a materials problem the answer may be Synthane. For 
more information clip and mail the handy coupon today. 


is only one of many advantages 
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dissipation 


weight. 
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Greater coil winding space is just one of 

the many extras you get with **Laboratory 
Controlled"’ Precision Paper Tubes. Equally 
better insulation and heat 
. greater resistance to moisture 


. 15 to 20% more strength with lighter 


Made to your exact specifications of finest 
Fish Paper, 


or combinations—any size, shape, 


Send today for free sample and 
New Mandrel List of over 1,000 sizes 


PRECISION PAPER TUBE CO 


2057 W. Charleston St., 
PLANT #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 
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Cellulose Acetate 
length, ID 
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with SIGNAL GENERATORS 
by AIRCRAFT RADIO CORPORATION 


Ss sone 


108-132 Megacycles 


24 omni courses 


Left-center-right 
Phase localizer 


Left-center-right 90/150 cps localizer 
Signal source for bench or ramp test- 
ing of VHF airborne omnirange and 
localizer receivers. RF output for ramp 
checks, 1 vole into 52 ohms; for bench 
checks, 0-10,000 microvolts. 
Price $885.00 net, f.o.b. Boonton, N. J. 


ERTTSCEEE) 900-2100 me. RF signal 


source, CW or pulse amplitude-modu- 
lated. Equal to military TS-419/U. 


Price: $1,950.00 net, f.o.b. Boonton, N. J. 


WRITE FOR DETAILS AND SPECIFICATIONS 


AIRCRAFT RADIO CORPORATION 


Boonton New Jersey 


Dependable Electronic Equipment Since 1928 


No other Mike Stands 


OFFER SO MUCH AS 


ATLAS 


1 He COMLALEVE 
1 S7ULIO LINE 


MAXIMUM STABILITY: Moximum bose 
mass is concentrated at outer periphery. Bases 
are self-leveling, shock-absorbing, anti-tip, anti- 
scratch. 


MAXIMUM QUIET AND 
EASE: Special Full-Grip, Velvet- 
Action clutches, inner-lined with 
wea. -proof locking collets, function smoothly 
at slight pressure, yet cannot creep, jam, 
rasp, jolt or jar. 


MAXIMUM WEAR: Heovy oversized 
tube assemblies cre super-chrome plated 
for highest durability. 


MAXIMUM VARIETY: Floor or table, 
boom, orchestra or collapsible types—there’s an 
ATLAS stand for your every studio need. 

a 
COMPARE ATLAS at your distributor TODAY. 
See why more studios specify ATLAS than any 
other line. Write NOW for FREE latest Cota- 
log 551. 
ATLAS also leads in the manufacture of public 
address loudspeakers and accessories. 


TILA 


ATLAS sounp corp 


1445-39th Street, Brooklyn 18, New York 


in Caneda: Atlas Radio Corp., itd., Toronto, Ont | 
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MODEL 58 
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& FIELD STRENGTH 
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Frequency Range 


15 Mc. to 150 Mc. 


FREQUENCY ACCURACY: 
Individually calibrated dial. 


SENSITIVITY RANGE: 1 to 


=2%. 
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microvolts. Direct reading dial. 
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JOHN A. COSTELOW CO. ne. Distributors 


Topeka, Kansas 121-125 Kansas Ave. Telephone: 3-6598 


THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING 
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED 
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND 
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION. 


MOTORS AND SELSYNS 


MANUFACTURER TYPE OR NO. VOLTAGE RPM DIMENSIONS SPECIAL INFORMATION 
Stewart Warner 6VDC 2Y"X2%,” Y,"%¥2" Lg. shaft 
John Oster B-9-2 12VDC 1.4A 5600 24% "x3%" Ya" x71” Lg. shaft. Shunt Wd. 
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